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INTRODUCTION 
Importance 
Irrigation water management may be defined as the integrated process 
of diversion, conveyance, regulation, measurement, distribution, applica­
tion and use of a proper amount of water at the farm at the right time 
for the purpose of securing maximum crop production as cited by Lazaro 
(1975). This has been recognized as one of the most strategic areas for 
research and development in the Philippines because of the nature of 
water use and its potential impact on crop production. 
Agriculture is by far the largest consumptive user of water (Viets, 
1962). As cited by Ahmed (1974), more than 80 percent of the consump­
tive use of water in the United States occurs in irrigated agriculture. 
While it is necessary to provide water for crop production, there is a 
growing need to control and use the world's fresh water as wisely as 
possible so demands made on it by the growing human population can be 
met (Marshall, 1972). To control and wisely use the water on farms, 
farmers need to know how to manage the irrigation water for maximum 
crop yield. 
Irrigation water management can help conserve water supply and in­
crease crop production. In fact, the common efforts used to augment 
farm income, which include extensive cultivation, opening of more crop 
lands and use of new technology in crop production, cannot be effective 
without proper management of water. Hagan and Houston (1968) stated 
that improved management of irrigation water can probably do more to 
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increase food supplies, raise agricultural income, and improve rural 
living conditions than any other single agricultural practice in rice-
growing regions. 
The importance of improving water management to increase farm in­
come is obvious when cultivation of more land is impossible as in most 
countries in Asia. In addition, high yielding varieties of rice 
released by the International Rice Research Institute (IRRI) require not 
only better water management during the growth period, but also a large 
amount of fertilizer (Kung, 1976). Efficient use of fertilizer in rice 
production in turn depends upon availability of an adequate supply of 
water. 
Provision of an adequate soil water supply can be a controlling 
factor in increasing crop production. This view was expressed by 
Pohjakas (1975) when he concluded that the lack of proper water manage­
ment on many irrigation schemes was the bottleneck that prevented other 
agricultural inputs from being more effective. He stated that use of 
improved plant varieties and fertilizer cannot be fully effective unless 
water management is favorable and economical. 
The importance of irrigation water management is also reflected in 
the programs of some research institutions. In the Philippines, for 
instance, the government established the Philippine Council of Agri­
cultural Resources Research (PCARR) which coordinates all major re­
searches of the country. In its priority listing of proposed research 
programs, PCARR indicated irrigation water management was first in rank 
among the important research programs for the utilization and management 
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category of water resources (Philippine Council of Agricultural Resources 
Research, 1973). 
Numerous studies have been conducted in water management. Wickham 
and Valera (1976) compiled some of the highlights of water management 
findings for rice, usually for saturated conditions. They delineated 
the issues found to be associated with better water management. One of 
the most interesting research highlights is the fact that even rice 
plants, which are considered aquatic plants, do not need to be flooded 
most of the time. Rice requires that a certain amount of water be main­
tained in the soil to produce maximum yield. 
Intermittent application of irrigation water and maintaining an 
appropriate amount of water can economize water use and increase water 
use efficiency. It makes the irrigation of rice similar to any other 
irrigated crop to which the water is applied only when the available soil 
moisture approaches a pre-determined level. Intermittent water applica­
tion can be accomplished by rotation irrigation which was found to de­
crease water use in Taiwan by 30 to 50 percent (De Datta et , 1975b). 
Rotation irrigation received great emphasis in rice growing 
countries as scientific water management gradually developed in Taiwan 
since the 1960s (Chin, 1975). However, its influence upon and interac­
tion with other factors affecting good water management are not well 
understood. A number of problems were encountered in its implementation 
in the Philippines. The problems include irregular water supply for the 
system and disinterested farmers. Studies conducted since 1973 have 
indicated that rotation irrigation has no advantage over the continuous 
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method of irrigation, except for higher water use efficiency. The prob­
lems, together with the research findings that rotation irrigation had 
no significant effect on the yield of rice, resulted in some skepticism. 
In fact, Wickham and Valera (1976) considered rotation irrigation at 
the farm level an issue independent of water management. They stated 
that; 
The study showed that rotational irrigation can be 
implemented by the Upper Pampanga River Project (UPRP) 
personnel, and that high water use efficiency can be 
achieved. No significant differences in any of the 
parameters studied were found between the two irrigation 
forms, with the exception of the additional costs of the 
rotational model. 
Yet, some water management agencies in the Philippines are imple­
menting the rotation method of irrigation. Rotation irrigation is 
based upon continuous water deliveries to relatively large areas which 
are subdivided (Cerdan, 1975). Each subdivision, which may be called a 
"rotation farm unit", receives irrigation water in rotation at intervals 
which are dependent upon several factors. The rotation interval, which 
is the number of days required to complete one irrigation cycle, is 
believed to be one of the keys to economical use of irrigation water. 
Attempts were made to determine the effects of different durations 
of the rotation interval on water use efficiency, yields of rice and 
moisture condition of the soil. Schedules of irrigation water applica­
tion were varied in actual field experiments. The results have shown 
that water use efficiency, as well as the yields of rice and soil mois­
ture status are significantly affected by the irrigation interval 
(De Datta et , 1975b). Since a certain rotation interval is necessary 
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to assure an adequate water supply in the soil under rotation irriga­
tion, there is a need to better understand its influences upon water 
management. This need has long been recognized. Julian (1975), realiz­
ing the importance of water management in crop production, encouraged 
studies to determine the optimal rotation interval based on soil and 
agronomic requirements. This task requires specification of an irriga­
tion scheme that maximizes the yield of crop and the area that can be 
supplied with a sufficient amount of irrigation water. 
The problem of determining the irrigation scheme for stochastic 
conditions is complex. Variations in weather increase the complexity of 
the system. Years of field experimentation may be necessary to obtain 
conclusive solutions. The problem is expensive and impractical to solve 
with the traditional methods of experimentation. The use of the simula­
tion approach can provide solutions to this type of problem. For in­
stance, through simulation, optimal irrigation schedules were determined 
for a water supply stored in a reservoir (Dudley, 1970). Studies pro­
vided information on optimal irrigation scheduling, selection of crops 
to be grown in unsaturated soil conditions and the allocation of water 
supply to the different stages of crop development. Most of the studies 
were made on upland crops such as corn and vegetables. While there have 
been significant advances in the management of an irrigation water supply 
stored in a reservoir, there are few, if any, studies to optimize the use 
of water by diversion from run-of-the-river sources in spite of its being 
the most common system in the rice-growing countries. 
The purpose of this study is to define the number and size of 
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rotation farm units and the interval of rotation irrigation necessary 
to properly utilize the water from the run-of-the-river irrigation 
systems. 
Objectives 
The objectives of this study are related to the determination of 
the optimal use of water for a run-of-the-river irrigation system for 
rice production. To circumvent the problem of expensive field experi­
mentation and the probabilistic hydrologie system, the main objective 
of this work is to develop a simulation model that can be used in water 
management of rice fields for run-of-the-river water sources. To 
illustrate the use of the model in the solution of a problem, the 
specific objectives of this study are: 
(1) to estimate the optimum irrigation interval that will maximize 
the irrigated area without causing moisture stress in the rice 
plant for a given rice variety and soil type, and 
(2) to estimate the effects of dividing the farm into rotation 
areas on the grain yield of rice and water adequacy. 
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REVIEW OF LITERATURE 
Rice Irrigation Practices 
Irrigation is the artificial application of water to land to re­
plenish the moisture depletion by crops and maintain the level of water 
necessary for best crop production. It is accomplished by several 
methods. Of these methods, irrigation by flooding is common in some 
parts of the world (Nakagawa, 1975). It is one of the lowest in 
efficiency. However, it is employed because of its applicability to 
some specific crops, particularly rice. The irrigation by flooding 
could be done either by continuous or intermittent submergence; the 
difference between the two was found not to be significant on the grain 
yield of rice. Since irrigation by flooding can be done in more than 
one way with an equal yield, a decision to select one should be based 
on the amount of water saved. Intermittent irrigation reduces water 
losses by percolation, evaporation and runoff. Therefore, intermittent 
flooding, as a method of irrigation, is recommended for water conserva­
tion (Caoili, 1976). 
Several practices employed in irrigation by flooding have been 
examined for their influence on rice yields. One aspect related to water 
management is the depth of flooding. Although studies vary in their 
results, rice yield was not affected by the depths of flooding up to 6 
inches (Bratamidjaja, 1975; De Datta 1970; De Datta et 1975b; 
Kung, 1976; Reyes, 1975), In some cases, high yields and good water use 
efficiency were obtained when the soil was continuously saturated. How­
ever, depth of flooding affected the amount of water lost by percolation. 
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It was a common observation that the maintenance of sufficient mois­
ture in the soil results in efficient use of irrigation water. This is 
the basic objective of proper irrigation scheduling. Some irrigators 
tend to irrigate at fixed periods. Jensen and Wright (1978) mentioned 
that this practice is efficient when the crops are planted about the 
same time each year and the soil water level is either at field capacity 
or at about the same level of depletion at planting. However, they men­
tioned that this is inefficient if irrigations are regularly applied too 
soon. Similarly, unintentional delays in irrigation followed by exces­
sive irrigation are inefficient and may reduce both crop yield and 
quality. 
In rice culture, Wickham and Valera (1976) stated that water is not 
saved by stressing the crop. They mentioned that research results have 
indicated that continuously flooded rice uses less water than either 
the early or late stress treatment. They explained this result to be 
true because dried soils absorb much of the lost water when it is even­
tually resupplied with irrigation water and large soil cracks result in 
more water loss by drainage. Although these findings need further 
investigation, they stated that it is better to keep the area continu­
ously saturated, as long as possible rather than stressing them early in 
crop growth to favor those areas with older crops, because the total 
water requirement of the system can be kept to a minimum. 
They key to good water management is the provision of the right 
amount of water at the right time during the crop development. For rice 
production, for instance, soil moisture should not be allowed to drop 
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below 70 to 80 percent of saturation throughout the period of irrigation 
for maximum yield (De Datta et , 1970; Caoili, 1976). For corn, 
Dudley et (1971a) found 70 to 80 percent of the available moisture 
should be maintained for optimum yield. Good water management is a 
major concern of everyone concerned with irrigation in Southeast Asia 
because of its importance to both farmers and the irrigation system 
management. To quote Wickham and Valera (1976): 
To the farmer, good water management holds the promise 
of being able to grow his crop from seedling to harvest 
with full water adequacy throughout, and even possibly plant 
a second crop. To those entrusted with the operation of 
a system, good water management usually means the careful 
application of water to the field such that over-irrigation 
and consequent drainage losses are reduced. This reduced 
use of water on currently irrigated land results in water 
savings which can be used to irrigate a larger area. Both 
of these aspects of good water management are important in 
increasing national agricultural output, either through 
higher yields or larger irrigated areas. 
While there is general agreement about the need for better water 
management, nothing was specified on how to achieve it. De Datta et al. 
(1975b) recommended rotation irrigation because some researchers in 
Taiwan claimed that rotation irrigation used 30 to 50 percent less 
irrigation water. But, based on previous experimental results obtained 
in the Philippines, Wickham and Valera (1976) considered rotation ir­
rigation at the farm level as an issue not found to be associated with 
better water management. They cited that rotation and continuous 
irrigation were not significantly different in yield of rice. However, 
they emphasized that rotation irrigation might be used when the supply 
of water becomes inadequate. 
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The forms of rotation that were considered associated with better 
water management are rotation among years, rotation among laterals and 
rotation among sections of lateral. Rotation among years is based on 
priority in water use to a designated area each year. Each year the 
priority shifts to the block which has not had priority for the longest 
period. Uncertainty of water supply is one of the probleins for rotation 
among years. 
Laterals are water distribution channels. Rotation among laterals 
and sections of lateral are both solutions to the problem of inequitable 
distributions of water supply. The rotation among laterals has the 
advantage of a more equitable supply between upstream and downstream 
farmers, while the rotation among sections of lateral is a direct attempt 
to distribute water equitably along the entire length of canals. These 
forms of rotation enable irrigators to supply water to areas with great­
est need of the water, or to areas which stand to lose the most if the 
water is not supplied. The problem of inequitable distribution of water 
supply is shown in Table 1; the alleviation by rotation irrigation 
among sections of lateral is indicated in Table 2. 
Pre-irrigation 
Water requirement for land preparation can be limiting for success­
ful rice production. To ensure that rice planting can be done on time, 
the water supply should be made available. This amount of water is con­
siderable. More than 40 percent of the total water supplied to lowland 
rice was observed to be applied before transplanting according to the 
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Table 1. Area adequately irrigated and subsequent mean grain yields 
by consecutive sections served from Lateral C, PRIS, Gapan, 
Nueva Ecija, 1973 dry season (Wickham and Valera, 1976) 
Section 
Total 
(acres) 
Production area 
Planted 
(%) 
With water 
(%) 
Planted 
area with 
water 
(%) 
Yield 
(tons/ 
ac) 
1 3852 91 82 91 1.01 
2 2894 82 55 67 0.89 
3 2157 58 20 35 0.61 
4 4712 22 0 0 0.16 
Total 13615 60 36 61 0.81 
Table 2. Total irrigable area, area planted, average yield by sections 
of Lateral C, Gapan, Nueva Ecija for dry seasons of 1974 and 
1975 (Wickham and Valera, 1976) 
Section 
Total 
irrigable 
area 
(acres) 
Dry season 1974 Dry season 1975* In­
crease 
in 
yield 
(%) 
Area 
planted 
(acres) 
Average 
yield 
(t/ac) 
Area 
planted 
(acres) 
Average 
yield 
(t/ac) 
1 3015 2927 1.05 2744 1.21 8 
2 2803 2607 .97 2756 1.21 38 
3 4911 3056 .89 4199 1.05 62 
4 3514 993 .85 2152 .93 137 
Total 14244 9583 11850 43 
^Increased production in 1975 was attributed to added water supply 
and improved canal management. 
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study conducted in the International Rice Research Institute (1977). 
The reason for the high water delivery was due to the length of time 
required by farmers to finish transplanting. Seventy percent of the 
farmers cited unpredictable delivery of water as their main constraint 
to rapid land preparation. Even seedbed preparation was delayed until 
the water s'lpply was assured. This delay caused high water losses and 
water requirements for land preparation. IRRI (1977) stated that the 
amount of water loss could be considerably reduced, and the completion 
of land preparation could be done much earlier if the water were 
supplied at the maximum design rate. 
The water applied during pre-irrigation is used to flood and soak 
the field. Usually the depth of water for land preparation is enough 
to saturate and submerge the soil for the soil smoothing operation 
prior to transplanting seedlings. The recommended height of a paddy 
spillway for land preparation is 6 inches (Lucero, 1976). When the 
plants are growing, the water depth is less than during land preparation. 
The maximum irrigation paddy water level associated with rotation irri­
gation among units within an irrigable area ranges from saturation to 3 
inches depending on the number of rotation areas. The average annual 
irrigation requirement is shown in Table 3. 
Water Use Efficiency 
Water use efficiency is defined in various ways. It may be defined 
as the ratio between the water used by plants to the total water applied 
(Wickham, 1975c). It is also defined as the ratio between the yield and 
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Table 3, Average water requirement by category in rice production 
(Lucero, 1976) 
Average water requirement (inches) 
Wet season Dry season 
Land preparation: 
Saturation 5.51 3.94 
Submergence .98 .98 
Evaporation 2.44 2.28 
Percolation 1.30 1.30 
Plant development: 
Evapotranspiration 15.87 19.61 
Percolation 6.85 6.54 
the amount of water used to produce it (Ahmed, 1974; Howell and Hiler, 
1975; Viets,1962). Howell and Hiler (1975) mentioned that water use 
efficiency may be increased in two ways: 
(1) by increasing yield without changing the amount of water 
use, and 
(2) by reducing the water use without affecting the crop yield. 
Increasing production can be done by increasing the area covered 
with a given amount of water through improved water management. 
More area covered by irrigation naturally would result in more produc­
tion. Better water management reduces water losses; as a consequence, 
less water would be required per unit area and more area could be covered 
with an equal water supply. The area covered by a given system could, 
therefore, be used to indicate the effectiveness of water management. 
In the determination of the optimal irrigation policies, yields and 
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water use efficiency were maximized (Ahmed, 1974; Dudley et , 1971b; 
Howell et , 1975). In this study, the number of moisture stress 
days was related to the yield of rice, which in turn was used to 
determine the optimal policy for water management in rice production. 
Water Balance Model 
Water losses in rice irrigation occur by percolation, évapotranspi­
ration and surface runoff. Surface runoff is often disregarded since 
almost all paddy fields are surrounded by border ridges which restrict 
it (Nakagawa, 1975). Considering the water coming into and leaving the 
paddy field, the relationship of depths of irrigation, rainfall, seepage 
and percolation, évapotranspiration and runoff is expressed in the water 
balance (Wickham, 1975a) as follows: 
I + Re = S + P + Et + Ro (1) 
where I = irrigation. 
Re = rai nfal1, 
S = seepage, 
P = percolation. 
Et = évapotranspiration, and 
Ro = surface runoff. 
Evapotranspi rati on 
Evapotranspiration is the most complex factor in the water balance 
model. It is affected not only by the kind of plant and the plant stage 
of growth, but also by the soil and climatic conditions. There are 
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several empirical relationships based on easily measurable elements of 
weather that can be used to estimate the amount of évapotranspiration. 
One of the most easily measured elements of weather, which is often used 
to calculate potential évapotranspiration, is pan evaporation. The 
regression equation developed by Saxton et (1974b), relating pan 
evaporation data and potential évapotranspiration, is an example and is 
expressed as: 
PE = 0.01 + 0.83 * PAN (2) 
where PE = potential évapotranspiration for the day, inches, and 
PAN = pan evaporation data for the day, inches. 
The actual évapotranspiration is dependent upon the stages of plant 
development and soil conditions. In one of the optimization studies 
made to determine the optimal allocation of water supply stored in 
reservoir, Dudley et (1971a) estimated the daily values of actual 
évapotranspiration by the following relationships: 
PE = F * Eo (3) 
Ea = P * PE (4) 
where PE = potential daily évapotranspiration, 
F = a factor that varies throughout the growing season and 
reaches a maximum in the flowering stage, 
Eo = daily free water evaporation, 
Ea = actual évapotranspiration, and 
P = a factor whose value on any day is a function of both the 
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evaporation and available soil moisture conditions existing 
on that day. 
Actual évapotranspiration at any time may equal the potential évapo­
transpiration if the maximum intake rate (Em) exceeds or equals the 
potential évapotranspiration. Maximum intake rate refers to the maximum 
rate at which water moves into the plant from the soil mass. It may be 
less than enough to allow évapotranspiration to be at the potential rate. 
If this condition occurs, the plant is said to be in moisture stress. 
When the maximum intake rate is less than the potential évapotranspira­
tion rate, the actual évapotranspiration rate will be limited to the 
maximum intake rate. 
The values of the crop factor (F) throughout the growing season of 
corn and the soil factor (P) were given by Dudley et (1971a). He 
followed Shaw's assumptions (Shaw, 1963) for dryland corn in Central 
Iowa and used it for the optimization studies in Armidale, Australia. 
The values of the crop factor for corn are not useful in rice crop pro­
duction, but the soil factor can be used when the soil moisture falls 
below the saturation point. The values of the soil factor at different 
soil moisture level and atmospheric conditions are given in Table 4. 
Based on the criteria mentioned in the foregoing relationships of 
the potential and actual évapotranspirations, the value of the soil 
factor is obviously equal to 1 under saturated soil condition. This is 
true because at saturated soil conditions, the potential évapotranspira­
tion rate is less than the intake rate with normal rice plant conditions. 
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Table 4. Soil factor for various soil moisture and atmospheric condi­
tions (Dudley et 1971a) 
Available soil Range of free water evaporation, inches/day 
moisture regime 57— 
{%) 0-.12 .12-.16 .16-.24 above 
100-75 1.0 1.0 1.0 1.0 
74-50 1.0 1.0 0.8 0.6 
49-25 1.0 0.7 0.5 0.35 
24-0 0.5 0.3 0.25 0.15 
As a consequence, the actual évapotranspiration is limited by the poten­
tial évapotranspiration. 
The above results are compatible with some research findings in 
soil-plant-water studies conducted under rice production conditions for 
which the soil is under a continuous saturated condition. Wickham 
(1975b) stated that the évapotranspiration of rice is constant and equal 
to the potential evaporation for the entire growth of the plants as long 
as the soil is saturated. In his explanation, he said: 
Many experiments were conducted, and relationships 
developed between potential évapotranspiration and 
evaporation which are highly precise, at least relative 
to what we know of every other use of water on the land. 
Stage of growth of the crop and the season of the year 
were found to have only small effects on the ET/EV ratio. 
The absolute value of potential ET is often observed to 
increase in the later stages of growth, but this is 
largely associated with an increase in evaporative demands 
as the dry season approaches. Potential ET is the sum of 
evaporation from the water standing on the paddy and tran­
spiration through the plant leaves. Although the relative 
contribution of these two factors changes markedly with crop 
growth, their sum is essentially independent of stage of 
growth. 
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Percolati on and seepage 
Percolation and seepage are other important factors in the water 
balance equation. They are related mainly to the type of soil and depth 
of the water table. Seepage is the component of water losses moving 
horizontally through the soil and coming out of the field. Percolation 
is the component of water losses moving vertically into the soil profile 
and going to the water table. Water movement in saturated soil is 
governed by hydraulic conductivity and the water moves in the direction 
of the hydrostatic pressure gradient (Winter, 1974). The velocity of 
water for saturated soil conditions is expressed in the Darcy's law. 
V = -K * (dh/dx) (5) 
where V = velocity of water movement, 
K = hydraulic conductivity, and 
dh/dx = hydraulic gradient. 
Using a hydraulic gradient of one, Nakagawa (1975) gave the values 
of percolation rate for different ranges of soil permeabilities. However, 
these values may not be relevant in rice land soils because the paddies 
are usually puddled during land preparation. In puddling, the bigger 
particles of soil settle first and the finest particles settle last. The 
fine particles clog the pore spaces, resulting in very much reduced 
permeability- The analysis of seepage and percolation for four soil 
textural classes and two water-table regimes conducted in the Inter­
national Rice Research Institute (IRRI) during the wet season is given 
in Table 5 (IRRI, 1978b). The results show that the combined value of 
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Table 5. Analysis of seepage and percolation for four soil textural 
classes and two water table regimes during the wet season 
(IRRI, 1978b) 
Seepage and percolation^ 
(inches/day) 
Textural Water table Weighted 
classes Shallow Deep 
(1.64- (greater 
6.56 ft) than 6.56 ft) 
Clay and silty 
clay .024 b .071 b .039 b 
Silty clay loam 
and clay loam .051 b .114 be .063 b 
Loam .039 b .098 be .047 be 
Sandy clay loam 
and sandy loam .106 c .142 c .114 c 
®In any column, means followed by the same letter are not signifi­
cantly different at the 5% level. Differences in seepage and percola­
tion rates between the shallow and the deep water table are significant 
at 5% level for all soil classes and their means. 
percolation and seepage is dependent upon the depth of water table and 
soil class. Percolation and seepage were combined; henceforth, percola­
tion in this study means the combined value of seepage and percolation. 
Rai nfal1, irri gation and runoff 
Rainfall, irrigation and runoff are closely related factors in the 
water balance equation. Irrigation is often considered a supplement to 
rainfall when rainfall is inadequate to supply the water requirement of 
the crop. On the other hand, when rainfall is more than sufficient to 
supply the demand or when the intensity of rainfall is high, a portion 
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of it is usually lost by runoff. The rainfall used to supply the demand 
for water is known as effective rainfall. Effective rainfall depends 
upon its intensity and the storage available in the soil. Chin (1975) 
noted that a rainfall intensity of 0.197 inch per day is considered 
effective under rice production conditions in which levees provide 
storage. IRRI {1978b) reported the mean effective rainfall at different 
depths of daily rainfall on three rainfed farms with 2.35 inches and 
4.72 inches high paddy spillways (Table 6). The most important factor 
influencing effective rainfall was noted to be the depth of daily rain­
fall. Table 6 shows that rainfall effectiveness reduces as rainfall 
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Table 6. Mean effective rainfall at different intensities of daily 
rainfall on three rainfed farms with 2.36- and 4.72-inch 
paddy spillways (IRRI, 1978b) 
Daily rainfall 
(inches) 
Mean effective 
2.36 inch 
spi1Iway 
rainfall (%) 
4.72 inch 
spillway 
Less than 0.394 94 96 
.394-.787 59 61 
.787-1.575 56 64 
Greater than 1.575 36 43 
depth increases. Depending upon the rainfall, moisture in the soil and 
the provision for confining levees, effective rainfall varies from as 
low as 36 to as high as 96 percent of the recorded rainfall. Daily 
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rainfall of less than 0.394 inch is the most effective. The results 
did not indicate the minimum depth that is effective. In the optimal 
intraseasonal water allocation study, Dudley et al^. (1971a) disregarded 
rainfall of intensity less than or equal to 0.0394 inch per day. He 
assumed 90 percent of the recorded rainfall to be effective until the 
soil moisture level reaches field capacity, after which all rainfall is 
lost as deep percolation and runoff. The 10 percent of the rainfall was 
provided for interception by crop foliage or wetting only a thin surface 
of the soil that contains few roots. In this study, 10 percent is 
provided to account for the crop foliage interception which is assumed 
to be an independent water loss. 
Soil Moisture Depletion 
Soil moisture depletion is one basis for determining when and how 
much irrigation water is needed by crops (Wright and Jensen, 1978). 
This is the depletion of water in the soil through percolation, evapora­
tion and transpiration at any time during the plant development. It 
should be replaced at the proper time with an approximately equal amount 
of irrigation water to avoid plant moisture stress. Plants under 
moisture stress produce considerably reduced yields (Winter, 1974; 
De Datta et ^., 1975a). 
Even though soil water between field capacity and wilting point is 
defined as available water, it is more difficult for the plant to use 
the water when the soil water is near the wilting point. Readily avail­
able water is water easily used by the plants (Werner, 1978). To 
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maintain readily available water in the soil, irrigation is usually 
done when the depletion of soil moisture approaches one-half the total 
available water. The available water holding capacity of different 
textural classes of soil was given by Werner (1978) and is shown in 
Table 7. 
Table 7. Available water holding capacity of soils (Werner, 1978) 
Soil texture 
Coarse sand and gravel 
Fine sands 
Loamy sands 
Sandy loams 
Loam 
Silt loams 
Clay loams 
Clay 
Maximum available water 
(inches of water per foot of soil) 
.5 to .7 
.7 to .9 
.9 to 1.3 
1.3 to 1.7 
1.8 to 2.6 
2.0 to 3.0 
2.0 to 2.6 
1.8 to 2.4 
Soil water would be at field capacity after a sufficient rainfall 
or thorough irrigation. At this point in time moisture depletion, 
defined as the decrease from field capacity, is equal to zero. Jensen 
et (1971) expressed the moisture depletion as the summation of the 
difference between the water applied and water lost. The expression is: 
n 
D = % (Et - I - Re + Wd) (6) 
i=l 
where D = the depletion of soil moisture (after a thorough irrigation, 
D = 0), 
Et = évapotranspiration. 
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Re = rainfall, 
I = irrigation water applied, 
Wd = drainage from the root zone, 
i =1 for the first day after a thorough irrigation, and 
n = irrigation interval in days. 
If the sum of Re and I is greater than the sum of Et and Wd, the 
moisture depletion is negative. This condition indicates that irriga­
tion is not necessary. However, when the sum of Re and I is smaller 
than the sum of Et and Wd, irrigation may be necessary depending upon 
the magnitude of moisture depletion. When the moisture depletion is 
known, the interval of irrigation can be obtained by use of the maximum 
tolerable level of moisture depletion. For rice production, the maximum 
tolerable level of moisture depletion should be set to maintain the soil 
moisture content at about the saturation point because high yielding 
varieties are very sensitive to moisture stress (De Datta et , 1975a). 
Jensen et (1971) expressed the time lapse before the next 
irrigation as the function of the maximum depletion of soil moisture 
allowed for the present stage of growth, the estimated depletion of soil 
moisture and the mean rate of évapotranspiration for the 3 previous and 
3 forecast days. The equation is expressed as follows; 
where N = number of days before the next irrigation. 
Do = depth of maximum depletion allowed, 
D = depth of estimated moisture depletion, and 
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Et = mean rate of évapotranspiration. 
When N is less than or equal to zero, irrigation water should be 
replenished immediately. The amount of water measurement is also given 
in the form of equations: 
W1 = Do/E (8) 
W1 = D/E (9) 
where W1 = amount of water required for next irrigation, 
D = estimated depletion of soil moisture, and 
E = attainable irrigation,efficiency.^ 
Equation 8 is used when Do-is greater than D, and equation 9 is 
used when D is greater than Do. These equations are useful in the 
implementation of irrigation other than a rotation irrigation system 
where irrigation water can be applied any time. Rotation irrigation 
is the application of irrigation water to fields in the required amounts 
at a regular time interval (De Datta et , 1975b). The field may be 
without standing water between irrigations but ideally does not develop 
moisture stress and reduce grain yield. 
Optimization Models in Irrigation 
In his literature review, Ahmed (1974) quoted several works related 
to optimization procedures. He stated that some models which use dynamic 
programming are deterministic and are incompatible with the stochastic 
nature of the actual system. These models considered one state variable, 
that is, the quantity of water available for allocation over the remainder 
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of the season. He also reviewed other dynamic programming models which 
considered the stochastic variability associated with runoff and rain­
fall. These models used surface and ground sources of water to irrigate 
crops. He pointed out the popularity and power of dynamic programming 
in the determination of the solution of complex problems. However, he 
could not use it because of the complex plant-water-environment relation­
ships of his problems. He stated that if the dynamic programming 
approach seems to be computationally infeasible, and if other standard 
optimization methods are either impractical or inappropriate, the simula­
tion approach is the only course of action available. He used simulation 
since the stochastic nature of the demand side of the model depends on 
the complex plant-water-environment relationship and feedback. His 
study used water use efficiency as the objective function in the analysis 
of water supply allocation which, he said, is a departure from the maxi­
mization of expected profit often used in the literature. 
Hall and Butcher (1968) presented a two-state-variable dynamic pro­
gramming model to allocate water optimally over an irrigation season. 
The quantity of water available for allocation over the rest of the 
season and the soil moisture level were the two state variables. However, 
their dynamic programming model is also deterministic because they did 
not consider the stochastic nature of the environment. 
There are a number of other dynamic models on irrigation water supply 
optimization. In a series of papers, Howell and Hiler (1975) and Howell 
et (1975) presented the optimization of water use efficiency for high 
frequency irrigation. In the first paper, they presented the response 
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of grain sorghum to a water deficit occurring in three growth periods 
as derived from a controlled experiment. In the second paper, they 
used the result of the experiment in a stochastic dynamic programming 
procedure to maximize the yield of sorghum subject to an irrigation 
water availability constraint. The results showed the proper irriga­
tion decisions for each period when the soil water content and amount 
of irrigation water at the start of the period were known. It was 
demonstrated that the irrigation amount could be substantially reduced 
without a large decrease in expected yield if the irrigation water was 
distributed optimally over the season. 
In another study, Huang et (1975) optimized water utilization 
through multiple-crop scheduling in a year-round vegetable production. 
He tried to modify the water demand pattern by the proper selection of 
crop type, limitation of acreage and determination of planting time to 
efficiently utilize a given water supply. The water supply was a storage 
reservoir. 
Optimal allocation studies of water supply are often related to 
reservoir storage as the source of irrigation water over the growing 
season. Dudley (1970) made a comprehensive study on the optimization of 
limited water allocation under a stochastic rainfall and crop water 
requirement regime. He presented a series of papers. The first paper 
(Dudley et , 1971a) deals with allocation of a finite quantity of 
water stored in a reservoir over an irrigation season for a given crop 
area to be irrigated. The results showed that under limited water supply 
conditions, an irrigator should maintain available soil moisture in the 
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root zone at a high level, even if it means exhausting the water supply 
early in the season. 
The second paper (Dudley et , 1971b) was concerned with the 
problem of deciding what area of crop to plant at the beginning of an 
irrigation season. Running the model for a series of 20-year records 
of climatic streamflow data resulted in the conclusions that (1) the 
best acreage to plant in any season is an approximately linear function 
of the beginning-season reservoir level, (2) the function is highly 
sensitive to changes in the profitability of the alternative dryland 
crop, and (3) given the humid, summer rainfall area to which the model 
was applied, the penalty from planting acreages other than approximately 
optimal ones could be quite high. 
The third paper (Dudley et , 1972) pertained to the long-run 
problem of deciding what area of land to develop for irrigation. Results 
of the model, summarizing 20 years of simulation outputs, proved to be 
highly sensitive to changes in total fixed costs. 
In an attempt to optimize the water supply from river diversion 
irrigation systems through water management and scheduling crop planting, 
Angeles (1975) regressed the area that can be sufficiently supplied with 
irrigation water with the minimum river flow, minimum rainfall and 
maximum evaporation within weekly periods. The result was said to be a 
conservative estimate of the area that can be supplied with sufficient 
amount of water. The prediction equation obtained in one particular 
location in the Philippines was expressed as: 
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A = 19377 + 42.60*Q + 1064099*RN - 1355517*5 (lo) 
(R^ = 0.88) 
where A = area that can be sufficiently supplied with water, acres, 
Q = river flow, cfs, 
RN = minimum rainfall, inches/day, and 
E = maximum evaporation, inches/day. 
The foregoing literature reviews show that very little research 
work has been done with river diversion irrigation systems even though 
it is the most common irrigation system in Asia. The problems of 
determining the optimal irrigation water allocation, irrigation interval 
and the effects of stochastic climatic events are impractical and expen­
sive to solve by the traditional method of experimentation. A powerful 
tool to solve such complex problems is the simulation model approach. 
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CONCEPTUAL FRAMEWORK 
Concept of Rotation Irrigation Model 
The systems simulation model developed in this work describes the 
process of diverting water from a natural stream for the purpose of sup­
plying the irrigation requirement of rice. Water for the run-of-the-
river irrigation system cannot be stored. The water in the river is lost 
unless it is managed to irrigate the crops continuously and efficiently. 
The problem is to utilize the water in the river in such a manner that it 
can supply the maximum acreage consistent with maximum yields by determin­
ing the pattern of irrigation application in conjunction with the plant­
ing schedule. Unlike the optimization allocation of water supply stored 
in a reservoir, which limits the amount of water application at certain 
stages of plant development and reserves the water for the critical 
stages of growth, water application in this system's concept allows full 
use of the allowable diversion from stream flow. 
Continuous application of all the allowable diversion over a given 
area may result in high runoff and percolation (percolation henceforth 
includes dike seepage). However, when the area is large enough and the 
levee is deep enough, runoff may not occur although percolation increases 
with water depth. For a given system, a larger area requires more time 
to apply the needed irrigation water which subjects it to a longer 
flooding period and more water losses. When a large area is divided into 
smaller areas, called rotation areas, which are irrigated rotationally, 
the time needed to apply the required irrigation water is less for each 
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rotation area and the whole irrigable area is not under high percolation 
and évapotranspiration rate for a long time. Moisture depletion is 
greater when the soil is under continuous flooded conditions. With 
rotation irrigation in which the water is applied intermittently, 
moisture depletion is low because percolation can be near zero and 
actual évapotranspiration can be less than the potential évapotranspira­
tion during the interval of irrigation. The concept of rotation irri­
gation allows the depth of water applied to be depleted but only to the 
point where moisture stress is approached. The number of moisture-
stress days can be used to estimate the yields of rice as well as the 
adequacy of water supply. 
Rotation irrigation requires, not only that the irrigable area be 
subdivided into rotation areas, but, that the rotation time interval 
necessary to irrigate all the rotation areas without developing moisture 
stress be determined. Adopting a fixed rotation time interval results 
in a political restriction in the actual water management. This restric­
tion makes runoff inevitable from each rotation area because water appli­
cation is done by schedule. This is not an ideal irrigation water 
distribution. Since this is a convenient water management approach for 
rice, the simulation model was developed based on the concept of rota­
tion irrigation. The maximum area that can be supplied with irrigation 
water without moisture stress is important in delineating priority fields 
for any rotation irrigation scheme. For a rotation by year, other 
groups of farmers waiting for their priority turn could always plant 
their field but receive irrigation water only according to the 
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probability of having excess water from the priority fields. Production 
area is never limited to the maximum irrigable area with the highest 
yield because farmers grow rice even under rainfed conditions. However, 
the knowledge of the relationship between grain yield of rice and irri­
gable area as affected by water supply helps attain an equitable distribu­
tion of irrigation water among farmers in particular and better rice 
production management in general. 
Analogy of an Ideal System 
To illustrate the concept of the rotation irrigation, Figure 1 
is shown to represent one cycle of irrigation process. It consists of 5 
containers representing rotation areas. Each container is drawn 5 times 
in a column to show the changes in water level and to show at a given 
time where the water is being applied during the irrigation cycle. The 
containers are also drawn at different levels to show the possibility of 
utilizing the excess water from one container by the next lower con­
tainers. When the system management can closely supervise water dis­
tribution so that the water supply can be immediately diverted when each 
container is filled, the water is lost only after all the containers are 
full. This is ideal water utilization, which is easy to adopt during 
land preparation when the farmers are in the field but difficult during 
the irrigation period. 
To represent the soil on a unit area, the containers are provided 
with outlets for the combined avenues of water losses. When the con­
tainers are supplied with water, one after the other, the water supply 
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Figure 1. One cycle analogy of ideal rotation irrigation 
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flowing into the containers represents the irrigation water while the 
discharge through the outlets represents the combined water losses 
through evaporation, transpiration and percolation. 
The depths of water in the containers represent the level of mois­
ture in the soil. Water below the outlet is not available, while the 
water above the outlet is available water. As the available water de­
creases, the water level in the container gets closer and closer to the 
outlet until no discharge can be possible. This is an analogy of avail­
able moisture in the soil moving toward the wilting point. The nearer 
the moisture content is to the wilting point, the harder it is for the 
plant to absorb water, subjecting the plant to moisture stress. 
To maintain a greater amount of available water and avoid moisture 
deficiency, a pre-determined level is to be maintained which is repre­
sented by a dotted line in Figure 1. The level of water in the container 
should never be allowed to drop below the dotted line. Whenever the 
level of water approaches the dotted line, water is added to restore the 
available water and maintain an adequate discharge. For rice production, 
soil moisture should never be less than 75 percent of saturation in the 
root zone to obtain the maximum yield. 
Application of water is represented by the arrows labelled water 
supply. Since the water is continuously applied, the water will even­
tually overflow the container. To avoid wasting the overflow, another 
container must be used to store the water. The number of containers 
required to accommodate all the water without overflowing depends upon 
the water discharge which is similar to moisture depletion. When the 
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discharge is high, the number of containers needed is few for a given 
incoming water supply. On the other hand, when the discharge from the 
containers is low, a greater number of containers would be required to 
store the same incoming water supply. In the rice fields, when the 
moisture depletion is very small, a large area can be irrigated with a 
given inflow. Irrigation is not even necessary when rainfall is sig­
nificant because water depletion is zero. 
Semanti cs 
The analogy helps explain the rotation irrigation model. It also 
clarifies some terms used in the subsequent discussions. The difference 
between the water inflow and the water discharge (moisture depletion) 
after filling up the storage capacity of each container is termed excess 
water. It includes runoff from rainfall. Moisture depletion, which is 
represented by the discharge from the containers, is the combined loss 
due to évapotranspiration and soil percolation. During the interval of 
irrigation or when the depth of water in the field is maximum, the remain­
ing available water supply from stream flow is called undiverted water. 
The stream flow available for diversion is called allowable diversion. 
When the water is applied to the field, the allowable diversion of the 
day becomes diverted water regardless of the amount used in the field. 
This enables the model to estimate the effects of water management treat­
ments on water adequacy. Water depletion refers to the deficit of water 
supply needed to meet the water requirement. Water requirement is the 
sum of évapotranspiration and percolation. It is equal to the water 
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depletion when the water supply is zero. The sum of the water require­
ment during the irrigation period is called water consumption which can 
be estimated by the amount of water replaced. 
In the analogy, the containers are rotation areas which are the 
subdivisions of the irrigable area. The number of containers, in this 
case five, make up the rotation unit. 
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MODEL DEVELOPMENT 
Irrigation Water Distribution 
A rice production area may be divided into rotation areas, the com­
bined areas of which equal the irrigable area. The size of each rota­
tion area (AU) is the ratio between the irrigable area (AC) and the ro­
tation unit (NAC). The typical irrigation water distribution from a 
river is shown in Figure 2. The river flow is Qr. A portion of the 
river flow is an allowable diversion (QA) which is diverted to the 
fields. The amount of water reaching the field (Qi) is less than the 
amount diverted from the river (QA) due to conveyance efficiency. 
In the field, water may be distributed among the rotation areas (Ai) 
at decreasing quantities due to the cumulative effects of the conveyance 
and distribution efficiencies. For the first rotation area (Al), the 
amount of water available for distribution would be Ql; for the second 
rotation area (A2), the amount of water available for distribution would 
be Q2; and the last rotation area (An), the amount of water available 
for distribution would be Qn. The relationship between the diverted 
flow at the point of diversion to the flow at the points of distribution 
for the different rotation areas is: 
Qi = Ei * QA (11) 
where Qi = Ql, Q2, ..., Qn = header ditch discharges at each Ai, 
Ei = El, E2, ..., En = conveyance efficiencies from the point 
of diversion to the points of distribution. 
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Figure 2. Typical irrigation water distribution from a river diversion 
system 
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QA = amount of allowable diversion from the river, 
i = area unit, and 
n = rotation unit, a function of QA, Ei and moisture depletion. 
In the rotation irrigation system, the number of rotation areas 
irrigated depends upon the available stream flow, the rate of water re­
quirement and the effective rainfall. Irrigation is not necessary when 
rainfall is sufficient to replenish the moisture in the soil. During the 
dry season when rainfall needs to be supplemented by irrigation, the area 
that can be supplied adequately with irrigation water depends primarily 
upon the available stream flow, rotation interval, rotation unit and 
moisture depletion which is the water requirement. 
A typical cross section of paddy-to-paddy irrigation water movement 
is shown in Figure 3. The rice field is usually provided with an irri­
gation canal, drainage canal, levees and spillways. The irrigation canal 
is always higher than the drainage canal. The field is usually level 
with levees around the paddy to provide a uniform depth of water. Figure 
3 also shows the terms in the water balance, irrigation water enters the 
field and flows over the field from paddy to paddy. When the irrigation 
water reaches the farthest paddy, the water fills the storage capacity 
after which the water is lost as runoff. While the water is in the 
field, some water is lost by percolation. At the same time, transpira­
tion from plants and evaporation from both soil and water surfaces occur. 
Rainfall may occur at any time. Based on the system model and the 
principles of continuity, the relationship of the factors involved is the 
water balance equation (equation 1). 
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Figure 3. Typical cross section of paddy-to-paddy water movement 
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Usually, transpiration and evaporation are combined into évapo­
transpiration. In this work, daily évapotranspiration and percolation 
are combined into daily moisture depletion. The daily water balance 
equation is expressed, using the symbols in the simulation model as: 
WIRQ + ERN(K) = DW(K) + RNAU(K) (12) 
where WIRQ = daily irrigation, inches, 
ERN(K) = daily depth of rainfall, inches, 
DW(K) = daily depth of moisture depletion (which includes ET 
and percolation), inches, and 
RNAU(K) = daily runoff, inches. 
Simplifying Assumptions 
The process of determining the optimal water management policies 
for maximum crop production is complicated. The difficulty is due to 
the effects of many factors related to soils, plants and climate. To 
simplify the system, it is necessary to employ some assumptions: 
(1) The irrigated soil is homogeneous. 
(2) The productivity of the land is dependent only upon the 
water management. 
(3) All rice production factors are well-provided except water 
supply. 
(4) The irrigator has control over the land to be irrigated from 
the river-diversion irrigation system. 
(5) Distribution canals are designed for the maximum diversion 
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needed by the farm within the specified time. 
(6) Distribution efficiencies are uniform for all rotation areas. 
(7) There is no other source of water except the water diverted 
from the river and rainfall. 
Simulation Model 
The simulation process starts by providing water for land prepara­
tion. The water is applied to the field in rotation among rotation 
areas. Since the farmers are usually in the field during land prepara­
tion, an ideal rotation irrigation can be employed in which the avail­
able water supply is diverted immediately to the next rotation area 
after providing the water requirement to the one being prepared. When 
the whole irrigable area has been supplied with the needed water, the 
model checks whether or not irrigation is needed. Any extra water from 
land preparation is applied to the first rotation area if the number of 
days after land preparation is 7 days or more; otherwise, the extra 
water is not used. 
The relationship of the irrigation processes with respect to the 
stages of plant development and rotation areas is shown in Figure 4. 
It shows the different periods during the crop season. The pre-irriga-
tion period includes the time needed to provide water requirement for 
land preparation in each rotation area. It is assumed that land prepara­
tion and rice planting are completed after supplying adequate water. A 
period of plant recovery, which is 7 days without irrigation water, is 
required to stabilize the plants. A 90-day irrigation period for 
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Figure 4. Rotation irrigation process with five rotation areas and 
a 120-day maturing rice variety 
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medium-maturing variety of rice begins after the 7-day plant recovery 
period. A drained period before harvest, when the plants do not need 
any more water, is provided to facilitate harvesting. 
At the start of the irrigation period, the period of diverting water 
from the stream for irrigation purposes also starts. It is important to 
note the effect of the number of rotation areas on the period of diver­
sion. The period of diversion is equal to the irrigation period when the 
rotation unit is equal to 1 and it increases when the rotation unit num­
ber increases which implies more water supply for irrigation with a high­
er rotation unit. However, the number of days of water applcation and 
water depletion in the irrigation period depend upon the rotation unit 
and the rotation interval. This restriction limits the period of diver­
sion to the optimal rotation unit and rotation interval. The optimal 
rotation unit and interval combination provides water management that 
supplies irrigation water without developing moisture stress to any rota­
tion area. To enable all the rotation areas to be irrigated during the 
rotation interval, the maximum time of applying irrigation water to each 
rotation area is limited to the ratio between the rotation interval and 
the rotation unit, which is the number of rotation areas used. The 
water would be diverted to the next rotation area when the application 
time is equal to or greater than the maximum application time whether or 
not the water requirement is met. When all the rotation areas are irri­
gated, the irrigation cycle is repeated throughout the irrigation period 
depending upon the rotation interval, rotation unit and the variety of 
rice which sets the duration of the irrigation period. The simulation 
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model is presented in Figure 5. The symbols used are defined in 
Appendix A. Loop 1, called the land preparation loop, provides enough 
water for land preparation and loop 2, called the irrigation loop, pro­
vides water for irrigation. A detailed flow diagram of the model is 
presented in Appendix C. 
Mathematical Models 
The model was designed to calculate a number of dynamic variables. 
During the pre-irrigation period, the model determines the number of 
delays of land preparation due to lack of water. Other calculations 
begin on the first day of the irrigation period based on the hydrologie 
data. 
In both land preparation and irrigation loops, the model modifies 
the data of stream flow, pan evaporation and rainfall as input data. 
The stream flow data are modified to an allowable diversion which is no 
more than 50 percent of the flow above the required baseflow as determined 
by water policy. The allowable diversion is set to zero when it is less 
than or equal to zero. The expression is as follows: 
QA(K) = (QS(O.K) - QL)*FRACQ (13) 
where QA(K) = allowable diversion for day K, cfs, 
QS(J,K) = stream flow for year j and day k, cfs, and 
QL = lowest flow in a given length of record, cfs. 
The depth of daily water diversion (WIRQ) was computed by the use 
of the rational equation. 
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Figure 5. Schematic diagram of the simulation model 
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WIRQ = C * QA(K) * T * EFF/AU (14) 
where EFF = conveyance efficiency, 
AU = size of the rotation area, acre, 
C = 23.8 acre-inch/cfs-day, conversion factor, and 
T =1 day, for a daily water application of stream flow. 
Rainfall data were modified following the assumption of Dudley 
(1970) that daily rainfall less than 0.0394 inch is not effective, while 
90 percent of the daily rainfall greater than 0.0394 inch is effective. 
The effective rainfall was then calculated by the use of the following 
equation, which provides 10 percent for foliage interception: 
ERN(K) = RN(J,K) - 0.10 * RN(J,K) (15) 
where ERN(K) = effective rainfall for day K, inches, and 
RN(J,K) = recorded daily rainfall greater than 0.0394 inch for 
year J, and day K, inches. 
The pan evaporation data were modified to represent the potential 
évapotranspiration with the use of the regression equation developed by 
Saxton et (1974). The regression equation is rewritten as: 
ET(K) = 0.01 +0.83 * PEV(J,K) (16) 
where ET(K) = potential évapotranspiration for day k, inches, and 
PEV(J,K) = pan evaporation for year J and day K, inches. 
The actual évapotranspiration is equal to the potential évapo­
transpiration for saturated soil conditions. This is true for rice 
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production in which, 
DW(K) = ET(K) + PERC (17) 
where DW(K) = daily moisture depletion, inches, and 
PERC = daily percolation, inches. 
The cumulative moisture depletion after full irrigation was then 
calculated by, 
n 
TDW(NUA) = y DW(K) (18) 
i=l 
where TDW(NUA) = cumulative moisture depletion after full irrigation 
for a given area unit, inches, 
n = number of days after full irrigation, and 
i = 1, first day after full irrigation. 
The cumulative moisture depletion is called water depletion in the 
subsequent discussion for brevity. It is set to zero when the depth of 
water is maximum. When the soil moisture falls below saturation point, 
the water depletion and depth of water in the field are corrected by 
disregarding percolation and considering the effects of the soil factor 
on évapotranspiration. The detail about these corrections is presented 
in Appendix B. 
Since rice fields are provided with storage which becomes full after 
every adequate irrigation, water consumption can be estimated by the 
change of the available storage after each day. The procedure measures 
the water consumption in terms of the amount of water added into the 
storage. The available storage and water consumption are computed based 
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on the depth of water in the field. First, the available storage is 
computed before the application of water for each rotation area. Then, 
the average available storage is calculated. After the application of 
water for the day, the available storage for each rotation area and the 
average are again computed. The difference between the average available 
storage before and after the application of water is the water consump­
tion during the day. The water consumption during the season is the 
accumulation of the daily water consumption. The expressions used are 
as follows: 
WS(NUA) = WRI - DEPTH(NUA) (19) 
WSl = (WS(l)i + ... + WS(NAC)^)/NAC (20) 
WS2 = (WS(1)2 + ... + WSfNACigj/NAC (21) 
DWS = WSl - WS2 (22) 
SDW^+i = SDW^. + DWS (23) 
where WS(NUA) = available storage for a given area unit, inches, 
DEPTH(NUA) = depth of water for a given area unit, inches, 
WRI = depth of spillway, inches, 
WSl = average available storage at the start of the day, 
inches, 
WS2 = average available storage at the end of the day, 
inches, 
NAC = rotation unit used, 
WS(NAC)i = available storage for 1, 2, ...» NAC area unit at 
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the start of the day, inches, 
WS(NAC)2 = available storage for 1, 2, ...» MAC area unit at 
the end of the day, inches, 
DWS = change of available storage, equivalent to the daily 
water consumption, inches, 
SDW^ = cumulative water consumption of previous day, inches, 
and 
SDW^.^1 = cumulative water consumption of present day, inches. 
The depth of water is computed by adding the rainfall and water from 
the stream every day through the time of application. The excess water 
or runoff is estimated by subtracting the depth of spillway from the 
total depth of water applied. The relationships used in the model can 
be expressed as follows: 
TA 
DEPTH(NUA) = y (WIRR + WIRQ) (24) 
i=l 
RNAU(NUA) = DEPTH(NUA) - WRI (25) 
where DEPTH(NUA) = depth of water for a given area unit, inches. 
RNAU(NUA) = depth of runoff for a given area unit, inches, 
WIRR = depth of rainfall, inches, 
WRI = height of spillway, inches, 
WIRQ = depth of water diversion, inches, 
TA = time of applying irrigation water, days, and 
i = 1, ..., TA. 
The total amount of runoff and the total amount of water applied 
for the whole season are calculated by the use of following expressions: 
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OVER = (RNAU(l) + ... + RNAU(NAC))/NAC (26) 
TRNOi+i = TRNO^. + OVER (27) 
AIR = (WIRRA(l) + ... + WIRRA(NAC))/NAC (28) 
SAIR = AIR + WIRR (29) 
CUIRR.+i = CUIRR. + SAIR (30) 
where OVER = average runoff for a given rotation unit, inches, 
RNAU(NAC) = amount of runoff for the area 1, 2, ..., NAC, inches, 
TRNO^. = cumulative runoff of previous day, inches, 
TRNO^+^ = cumulative runoff of present day, inches, 
AIR = average diversion for a given rotation unit, inches, 
WIRRA(NAC)=irrigation water applied for the area unit 1,2, ..., 
NAC, inches, 
SAIR = sum of average diversion and rainfall, inches, 
CUIRR^ = cumulative amount of water applied of previous day, 
inches, and 
CUIRR^^I = cumulative amount of water applied of present day, 
inches. 
The water balance for the whole irrigation season can be expressed 
in terms of the amount of water applied, water consumption and runoff as 
fol1ows: 
CUIRR = TRNO + SOW . (31) 
The depth of water in the field, DEPTH(NUA), is used as the basis 
for determining the water depletion correction when the soil moisture 
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falls below the saturation point. It is also the basis for computing 
the number of moisture stress days. The number of moisture stress days 
is counted beginning 3 days after the depth of water in the field becomes 
zero within the irrigation period. The yield of rice is then computed 
based on the regression equation developed from a limited data given by 
Wickham and Val era (1976). The equation is expressed as: 
Y(NUA) = (6.0 - 0.143 * NSTSS(NUA))/2.47 (32) 
where Y(NUA) = rice grain yield for a given area unit, tons/acre, 
NSTSS(NUA) = Do - 3 = number of moisture stress days, where Do = 
number of days when DEPTH(NUA) is less than or equal 
to zero. 
The model was designed to print out values of seasonal variables if 
needed after each season. For a long-term simulation, the model accumu­
lates the values of the seasonal variables and after the number of years 
of record, the average values of the seasonal variables are computed for 
each combination of rotation unit and rotation interval, henceforth 
called water management combination. Since each water management combina­
tion is run one at a time for the same irrigable area through the length 
of input record, the model can search during the process of simulation 
for the maximum average yield. The water management combination that 
yields the highest average yield can then be recorded as optimal water 
management combination for a particular irrigable area. The model uses 
the maximum yield to compute the total rice production by use of the 
equation. 
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PROD = AC * YA (33) 
where PROD = total rice production, tons, 
AC = size of the irrigable area, acres, and 
YA = maximum yield attained by an optimal water management 
combination, tons/acre. 
The model was also designed to compute the profit of producing rice 
on a particular rice land area by the use of the expressions, 
PROFIT = ANCOME - XPENSE (34) 
where ANCOME = PROD * PRICE (35) 
XPENSE = AC * COST, and (36) 
PROFIT = difference between income and expenses, $, 
ANCOME = income, which is the product of total production and 
price of rice per ton, $, 
PRICE = price per ton of rice, $/ton, 
XPENSE = cost of rice production, $, 
AC = irrigable area, acres, and 
COST = expense of producing rice per unit area, $/acre. 
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IMPLEMENTATION OF THE STUDY 
Variables 
The simulation model was designed for use in the study of water 
management for rice irrigation. To attain the objectives of this work, 
four rotation intervals and up to 5 rotation units were used. The effects 
of irrigation water management on the yield of rice were determined with 
the use of 4-, 8-, 12- and 16-day rotation intervals in combination with 
the following rotation units: 
NAC = 1, rotation irrigation without subdividing the given area 
into rotation areas; 
NAC = 2, rotation irrigation between 2 rotation areas; 
NAC = 3, rotation irrigation among 3 rotation areas; 
NAC = 4, rotation irrigation among 4 rotation areas; 
NAC = 5, rotation irrigation among 5 rotation areas. 
Twenty water management combinations were possible. Considering the 
concept of rotation irrigation in which water is applied for at least 
1 day, only water combinations of rotation intervals greater than rota­
tion unit were considered. Each water management combination was uti­
lized 25 times since 25 years of input data were available. Only the 
data for the months of May to September each year were used since the 
cropping season in the United States starts about the first of May. The 
stream flow data were obtained from the records of the Boyer river at 
Logan, Iowa (U.S. Geological Survey, 1954-1978), and the rainfall and 
pan evaporation were obtained from the records of the Weather Bureau 
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stations at Logan and Castana, respectively (National Oceanic Atmospheric 
Administration, 1954-1978). 
The simulation model estimates the optimal water management 
combination for any given irrigable area. Using the optimal yield, the 
model also estimates the optimal production for any given area. To 
estimate the area with maximum yield and optimal production, a simulation 
run was made for several acreages. Because of computer storage limita­
tion, not over 30 levels of acreage could be used. For selection of 
maximum yield area, areas from 100 to 1,000 acres were used at intervals 
of 100 acres. The maximum area with the highest yield for 25 years of 
input data was selected as the irrigable area that can be supplied with 
irrigation water from the given run-of-the-river irrigation system with­
out moisture stress. For the area with maximum total production, larger 
areas up to 18,000 acres were used. The area that gave the maximum 
profit was chosen as that area which could be put into irrigated rice 
production for similar environmental conditions and assumptions. 
Several parameters can be varied in the simulation model to determine 
their effects on optimal production. Only irrigation efficiency, height 
of spillway and types of soil were tried for financial reasons. To 
determine their effects, 40, 60 and 80 percent irrigation efficiency; 
3 and 5 inch height of spillway; and 0.1063 and 0.0071 inch per day 
percolation rates were used. All the results were plotted and presented 
in the following section. 
55 
Long Term Simulation Model 
When the simulation model is used to obtain the daily values of 
the state variables, the run is said to be a short term run. When the 
simulation model is used to obtain the average values of seasonal vari­
ables, the run is said to be a long term run. In this work, the water 
management study was carried out on a long term run using the 25-year 
records of stream flow, rainfall and pan evaporation in west central 
Iowa. The summary flow diagram for the long term simulation model is 
presented in Figure 6. A detailed flow diagram is presented in Appendix 
C. The long term simulation model is similar to the simulation model 
in Figure 5. However, because the model is used to simulate the irriga­
tion process for 20 water management combinations for 25 years for dif­
ferent acreages, it differs due to the 4 major loops enclosing land 
preparation and irrigation loops. The 4 major loops indicate the sequence 
of operation during the long term run simulation, namely: (1) year loop, 
(2) rotation interval loop, (3) rotation unit loop, and (4) acreage loop. 
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Figure 6. Schematic diagram of the major loops for the water management 
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RESULTS AND DISCUSSION 
Short Term Simulation Results 
The simulation model was run to determine the daily values of water 
diversion, depth of water in the field, available storage, runoff and 
moisture depletion using a single water management combination. The 
measurements were examined and evaluated to assure they were realistic 
and that the model could be used in the water management study. The 
results are presented in this section to show the nature of the measure­
ments . 
Depth of water on the field 
Figure 7 represents the daily variations of depths of water on each 
rotation area with abundant water supply. It is only a portion of the 
1954 irrigation period because of space limitation. At no time was the 
depth of water at or below the soil surface. The three rotation areas 
were regularly irrigated at 6-day intervals. The depth of water reached 
the maximum of 3 inches on only 1 day each time the irrigation water was 
applied. It can be observed that the depths of water in the field decreased 
as the time after water application increased. Exceptions can be observed 
when significant amount of rainfall occurred. At these times (days 23, 
28, 31, 32, 33, 40, 46 and 51), the depths of water on all rotation areas 
increased. 
To contrast the season with abundant water supply throughout the 
irrigation period, the season with scarce water supply in 1957 is pre­
sented in Figure 8. Because of the scarcity of water supply for land 
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Figure 7. Daily depths of water for a portion of the irrigation period for three rotation areas 
and 6-day rotation interval with an abundant water supply 
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Figure 8. Daily depths of water for a portion of the irrigation period for three rotation areas 
and 6-day rotation interval with a scarce water supply 
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preparation, planting time was delayed for 20 days. Irrigation was not 
possible until the 28th day of the season. At the start of irrigation, 
the first rotation area was fully irrigated. The second and third rota­
tion areas were irrigated for a maximum of 2 days each. But the water 
supply was not sufficient to replenish the water depletion. Hence, the 
depths of water over the rotation areas continued to decrease to below 
the soil saturation point. At day 37, there was rainfall. Consequently, 
the depths of water for all rotation areas increased. The rainfall, 
however, was not sufficient to bring the third rotation area to the 
saturation point. Since no water supply was available for irrigation, 
the depths of water decreased again until the 44th day when rainfall 
increased the rate of flow for irrigation. The water supply was suffi­
cient for the rest of the irrigation period. Figure 8 also indicates 
the number of moisture stress days. The model accumulates the number 
of moisture stress days starting 10 days after the initiation of the 
irrigation period. In this particular run with a 6-day rotation inter­
val and 3 rotation unit, the number of moisture stress days for the 
first, second and third rotation areas were 0, 3 and 6 days, respec­
tively. 
Water depletion 
Depletion of water applied to the rotation areas depends on several 
factors. The model computed the daily and cumulative moisture depletion 
based on the daily évapotranspiration and soil percolation. The percola­
tion rate used was 0.1063 inch per day, which is the average for all 
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types of rice land soils with deep water table. Evapotranspiration cal­
culations depend upon the pan evaporation data. 
Water depletion, which is the cumulative moisture depletion after 
full irrigation, is equivalent in magnitude to storage available to hold 
water applied. When the depth of water in the field is maximum, water 
depletion is zero and the field cannot further store water. Any water 
added into the field is considered runoff. 
The daily changes of field storage available to hold water applica­
tion is shown in Figures 9 and 10. Figure 9 shows the changes of field 
storage for all rotation areas with abundant water supply, while Figure 
10 shows the changes of field storage for all rotation areas with scarce 
water supply. For an abundant water supply, the available storage 
regularly became zero which indicated that the depth of water was at the 
maximum. Plants were never under moisture stress. However, for the 
season with scarce water supply (Figure 10), the diversion of water from 
the river was not sufficient to supply the water requirement throughout 
the irrigation period. Plants were subject to moisture stress. The rota­
tion areas showed different degrees of water depletion. The rotation 
area 1 showed the least water depletion, while the rotation area 3 
showed the highest. 
Adequacy of irriqation water supply 
Water adequacy may be indicated in terms of the percentage of area 
that is sufficiently supplied with irrigation water, the number of mois­
ture stress days and yield loss due to moisture stress. Based on the 
O Rotation unit 1 
O Rotation unit 2 
A Rotation unit 3 
<Tt f\3 
_l 
90 20 30 40 50 60 70 80 
Day of thie irrigation period, 1954 
Figure 9. Daily changes of field storage available to hold water applications for 3 rotation 
areas and 6-day rotation interval with an abundant water supply 
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Figure 10. Daily changes of field storage available to hold water applications for 3 rotation 
areas and 6-day rotation interval with a scarce water supply 
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concept explained in this work, excess of water supply over demands 
(runoff) also indicates water adequacy. The model determined, among 
other variables, the depths of allowable diversion for the given area, 
runoff and effective water. These results are presented in Figures 11 
and 12 for an 800-acre irrigable area divided into 3 rotation areas for 
the years 1954 and 1957, respectively. Figure 11 illustrates water 
adequacy for abundant water supply, while Figure 12 illustrates water 
adequacy for scarce water supply as indicated by runoff (dotted lines). 
Note that runoff discharges into drainage canals connected to the lower 
reaches of the river. The sum of the effective water (solid lines) and 
runoff is the depth of the allowable diversion and rainfall over the 
given area. For abundant water supply, runoff was high and occurred 
every single-day water application. In contrast, the water was applied 
often without runoff for the season with scarce water supply. The water 
supply was either inadequate or not available for irrigation from day 34 
to 44. Oftentimes, a rotation area was irrigated for the maximum of 2 
days, unlike the case of an abundant water supply when only 1 day was 
required to fill the available storage in each rotation area. 
Water balance 
The water balance for both seasons with abundant and scarce water 
supply is as follows: 
Abundant water supply Scarce water supply 
Total water applied 99.63 inches 82.71 inches 
Total water consumed -35.08 inches -30.72 inches 
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Figure 12. Water adequacy at each irrigation for 3 rotation areas and 6-day rotation interval 
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Total runoff -54.55 inches -52.00 inches 
Error 0 inches .01 inches 
Total 0 0 
It can be observed that the total amounts of water applied, water 
consumed and runoff were more for the season with abundant than for the 
season with scarce water supply. This is expected because the actual 
évapotranspiration and percolation are usually high when the soil is 
always under saturated conditions. For scarce water supply, a small 
error was observed. This may be due to rounding error because of the 
many calculations involved when the depth of water fell below the satura­
tion point. 
Since the rice field is provided with a spillway and drainage 
canals to convey runoff back to the river, the system permitted all the 
allowable diversion to be applied into the rice field regardless of 
demand. For small irrigable area of 800 acres, this resulted in a 
large total runoff figure. However, the simulation model can be used 
to determine the maximum amount of diversion to obtain a minimum runoff 
for a given area if desired. 
Sample computer output 
The use of the water management model in rice production for the 25-
year simulation run provided the long term simulation results. Since the 
annual summary for different water management combinations is cumbersome 
to present, only selected areas and water management combinations 
Long Term Simulation Results 
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are presented as sample output in Appendix E. It includes the depths 
of water applied (WATERAPP), water consumption (DEPLETION), runoff and 
the undiverted river flow (NUSEWATER) for 25 years. The yield of rice 
is also included. 
The average value of some seasonal variables was computed for each 
water management combination. The result is presented in the computer 
output showing the average amount of seasonal water consumption, runoff, 
yield and number of free-moisture-stress years for different rotation 
units and rotation intervals. From this output, the optimal water man­
agement combination was determined by searching for the highest yield. 
The model was designed to search for the highest yield and record the ro­
tation unit and rotation interval that produced that yield as the optimal 
water management combination for 25 years. The result is given in the 
computer output showing the optimal rotation unit, rotation interval, and 
yield for different sizes of irrigable area. The yield obtained by using 
the optimal water management combination was used to compute the total 
production and profit for any given acreage. The results are given in 
the computer output showing the water consumption, runoff, production and 
profit for optimal water management for different irrigable areas. The 
model also gave the computer outputs that show the effects of different 
rotation units and rotation intervals on the average amounts of seasonal 
water consumption, runoff and yield for different sizes of irrigable area. 
Optimal water management combinations 
There were 20 combinations of rotation units and rotation intervals 
known as water management combinations. Each water management 
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combination was utilized 25 times in the simulation run since 25 years of 
records were available. The average amounts of seasonal water consump­
tion, runoff and grain yield, as well as the number of moisture-stress-
free years for different water management combinations are shown in 
Table 8 to Table 11 for areas of 500, 3,000, 6,000 and 18,000 acres, 
respectively. The optimal water management combination for each of 
these acreages is shown by the highest yield. When 2 or more water 
management combinations have the same yields, the combination with the 
highest number of moisture-stress-free years is selected as optimal. 
When both yields and numbers of moisture-stress-free years are the same, 
the combination with lower water consumption and runoff is selected as 
optimal. For the 500-acre irrigable area, for instance, the optimal 
combination was a rotation unit of 1 and a rotation interval of 8 days 
(1-8 for short), yielding the highest of 2.43 tons per acre of rice 
(Table 8). 
The amounts of water consumption, runoff and grain yield of rice, 
as well as the number of moisture-stress-free years, decreased for each 
water management combination when the irrigable area increased. The 
decrease in water consumption, yield and number of moisture-stress-free 
years indicated more and more moisture stress was developed as the area 
to be irrigated increased. To alleviate moisture stress, shorter rota­
tion interval may be necessary and subdividing the large area into 
smaller rotation areas may be needed to apply the required depth of 
water in a shorter time. So that for the 3,000-acre irrigable area, 
the optimal combination was 4-4 with the highest yield of 2.17 tons per 
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Table 8. Average seasonal water consumption, runoff, yield and number 
of stress-free years for different irrigation water manage­
ment combinations for a 500-acre irrigable area 
Water a No. of 
Rotation Interval consumption Runoff Yield stress-free 
unit (days) (inches) (inches) (ton/A) years 
1 4 32.37 59.73 2.43. 25 
1 8 32.26 26.79 2.43° 25 
1 12 30.53 18.25 2.41 21 
1 16 28.36 12.68 2.16 1 
2 4 32.35 129.80 2.43 24 
2 8 32.12 64.20 2.42 23 
2 12 30.21 41.06 2.39 14 
2 16 27.81 30.98 2.10 0 
3 4 32.29 202.79 2.42 24 
3 8 31.86 101.87 2.42 23 
3 12 30.11 67.65 2.37 n 
3 16 27.69 50.99 2.09 0 
4 4 32.25 273.30 2.43 24 
4 8 31.50 138.15 2.42 22 
4 12 30.03 92.23 2.38 12 
4 16 27.62 70.30 2.07 0 
5 8 31.50 174.76 2.41 22 
5 12 30.12 118.43 2.39 12 
5 16 27.70 89.89 2.06 0 
*Based on irrigable area. 
moisture stress with lower water consumption and runoff. 
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Table 9. Average seasonal water consumption, runoff, yield and 
number of stress-free years for different irrigation water 
management combinations for a 3,000-acre irrigable area 
Rotation 
unit 
Interval 
(days) 
Water 
consumption 
(inches) 
Runoff^ 
(inches) 
Yield 
(ton/A) 
No. of 
stress-free 
years 
1 4 29-68 6.45 2.14 16 
1 8 29.29 3.90 2.11 17 
1 12 28.71 3.21 2.04 15 
1 16 27.60 2.43 1.93 4 
2 4 29.33 11.73 2.13 16 
2 8 28.59 7.21 2.08 16 
2 12 27.74 5.45 2.04 7 
2 16 26.72 4.10 1.80 0 
3 4 28.90 20.67 2.17 15 
3 8 28.70 10.64 2.13 14 
3 12 27.74 7.99 1.99 5 • 
3 16 26.31 6.33 1.8L 0 
4 4 29.47 29.74 2.17° 17 
4 8 28.54 14.07 2.15 15 
4 12 27.66 8.98 2.02 6 
4 16 26.20 7.15 1.79 0 
5 8 28.46 18.19 2.13 14 
5 12 27.43 11.62 2.06 4 
5 16 26.39 8.73 1.79 0 
^Based on irrigable area. 
^Highest yield with least moisture stress. 
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Table 10. Average seasonal water consumption, runoff, yield and number 
of stress-free years for different irrigation water manage­
ment combinations for a 6,000-acre irrigable area 
Rotation 
unit 
Interval 
(days) 
Water 
consumption 
(inches) 
Runoff® 
(inches) 
Yield 
(ton/A) 
No. of 
.stress-free 
years 
1 4 25.86 2.32 1.70 12 
1 8 25.52 1.57 1.66 11 
1 12 25.02 1.33 1.60 10 
1 16 24.46 1.18 1.54 7 
2 4 25.83 4.18 1.71 11 
2 8 25.43 2.70 1.64 10 
2 12 24.90 2.23 1.58 3 
2 16 24.23 2.01 1.48 1 
3 4 26.26 6.08 1.71 12 
3 8 25.68 3.90 1.68 9 
3 12 24.91 3.01 1.58 2 
3 16 23.97 2.63 1.42. 1 
4 4 26.17 8.48 1.72^ 12 
4 8 25.81 5.08 1.66 10 
4 12 24.86 4.26 1.60 3 
4 16 23.92 3.62 1.41 0 
5 8 25.78 6.33 1.69 10 
5 12 24.97 5.76 1.61 2 
5 16 24.01 4.60 1.40 0 
^Based on irrigable area. 
^Highest yield. 
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Table 11. Average seasonal water consumption, runoff, yield and number 
of stress-free years for different irrigation water manage­
ment combinations for an 18,000-acre irrigable area 
Rotati on 
unit 
Interval 
(days) 
Water 
consumption 
(inches) 
Runoff® 
(inches) 
Yield 
(ton/A) 
No. of 
stress-free 
years 
1 4 16.90 0.11 0.46 0 
1 8 16.83 0.10 0.45 0 
1 12 16.74 0.11 0.45 0 
1 16 16.78 0.10 0.44 0 
2 4 16.44 0.16 0.46 0 
2 8 16.32 0.15 0.46 0 
2 12 16.25 0.16 0.45 0 
2 16 16.68 0.16 0.47 0 
3 4 16.73 0.20 0.56 0 
3 8 16.68 0.19 0.59 0 
3 12 16.99 0.22 0.56 0 
3 16 16.89 0.23 0.52 0 
4 4 16.87 0.20 0.72 0 
4 8 16.87 0.21 0.72 0 
4 12 17.06 0.20 0.71 1 
4 16 17.06 0.23 0.68. 1 
5 8 17.27 0.36 0.80° 0 
5 12 17.37 0.36 0.71 0 
5 16 17.78 0.44 0.69 0 
*Based on irrigable area. 
^Highest yield. 
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acre (Table 9). This combination was also optimal for the 6,000-acre 
irrigable area with the highest yield of 1.72 tons per acre (Table 10). 
For the 18,000-acre irrigable area, the optimal combination was 5-8 with 
the highest yield of 0.80 ton per acre as shown in Table 11. The optimal 
water management combinations as searched by the simulation model for 
different sizes of irrigable area are presented in Table 12. It is 
important to mention some points. The water consumption is reduced 
Table 12. Optimal rotation units, rotation interval, water consumption, 
runoff and yield for different irrigable areas 
Area 
(acres) 
Rotati on 
unit 
Rotation 
interval 
(days) 
Water 
consumption 
(inches) 
Runoff 
(inches) 
Yield 
(tons/A) 
500 1 8 32 27 2.43 
1,000 1 4 32 25 2.42 
1,500 2 4 31 55 2.38 
2,000 2 4 31 23 2.32 
2,500 4 4 30 39 2.26 
3,000 4 4 29 30 2.17 
6,000 4 4 26 8 1.72 
9,000 4 4 23 3 1.44 
12,000 4 6 21 1 1.10 
15,000 5 6 19 1 0.88 
18,000 5 8 17 0 0.80 
from 32 inches (area = 500 acres) to 23 inches (area = 9,000 acres) to 
attain the optimum production or to 17 inches (area = 18,000 acres) to 
attain the maximum production (Table 12). This reduction of water con­
sumption is 28 to 47 percent, which is about the amount of 30 to 50 per­
cent water saving by rotation irrigation as claimed by the researchers in 
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Taiwan (De Datta et , 1975b). The water consumption for optimal 
highest profit production (1.44 tons/acre) was 23 inches, which is also 
about the amount of 22.72 and 26.15 inches, the average water requirement 
for rice plant development during wet and dry seasons in the Philippines, 
respectively (Lucero, 1976). 
Effects on yields 
The response of yields to different rotation intervals and rotation 
units was plotted to depict the effects of the two factors upon the yield 
of rice. Figure 13 shows that the yield of rice decreased as the rota­
tion interval increased for areas up to 12,000 acres. The decrease is 
shown to be considerable when the rotation interval increased beyond 8 
days. This result is consistent with the rotation interval adopted in 
Taiwan which is from 3 to 8 days (Kung, 1976). It also corroborates the 
finding of De Datta et (1975b) that irrigation intervals longer than 
8 days reduced grain yield for a rotation irrigation system if rainfall 
does not provide supplemental water. For an area larger than the optimal 
irrigable area of 9,000 acres, rotation intervals of 6 to 8 days are 
preferable. This is logical to provide time to apply more irrigation 
water to a larger acreage. 
Figure 14 depicts the effects of rotation units upon the yield of 
rice. It is indicated that rotation irrigation is not necessary for 
irrigable areas small enough that the water supply is sufficient to 
provide for the water requirement. However, when the area increases, 
the water supply becomes inadequate; it is apparent that rotation 
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Figure 13. Relationship of average grain yield of rice and rotation 
intervals for five irrigable areas for 25 years of rain­
fall, pan evaporation and stream flow data 
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irrigation becomes important. The reasons for this are the fact that 
for a given system (1) the time needed to apply the required depth of 
water is short for smaller rotation areas, (2) the water loss due to 
évapotranspiration and soil percolation is small when the flooding time 
is short and the area being flooded is small, (3) only a given rotation 
area, not the whole large irrigable area, is subject to high soil 
percolation and potential évapotranspiration for only a short time, and 
(4) the number of rotation areas affects the period of diversion as 
shown in Figure 4. 
Effects on runoff 
Figure 15 represents the effects of rotation interval upon the 
amount of runoff. The largest amount of runoff can be observed with the 
smallest area irrigated most frequently. It decreased as the irrigable 
area increased. For a small irrigable area, it decreased as the rota­
tion interval increased. Because runoff occurred after the whole area 
was irrigated, it is associated with water adequacy. 
The effects of the rotation units upon the amount of runoff are 
shown in Figure 16. Similarly, large amounts of runoff occurred for 
smaller irrigable areas. It can occur from each rotation area, even if 
the whole area is not fully irrigated, because of the political restric­
tion involved in rotation irrigation. Hence, unlike for the rotation 
interval, runoff here is associated with moisture stress, the reason for 
decreased yield when the rotation unit increased. The decrease of runoff 
for the rotation unit of 5 was due to the exclusion of water management 
79 
150 
125 
• 500 acres 
A 3,000 acres 
O 6,000 acres 
• 12,000 acres 
• 18,000 acres 
100 
75 
50 
25 
4 8 12 
Rotation intervais, days 
16  
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combination of 5 rotation units and 4-day rotation interval in which the 
4-day rotation interval is the highest producer of runoff. 
Effects on water consumption 
The effect of the rotation intervals on the consumption of water 
for different sizes of irrigable area is represented in Figure 17. Water 
consumption was high for smaller areas, and it decreased as the size of 
irrigable area increased. For areas smaller than optimal, water consump­
tion decreased as the rotation interval increased. This observation is 
expected because both percolation and actual évapotranspiration are low 
when the soil is under moisture stress. For areas greater than optimal, 
the water consumption is unaffected by the rotation intervals. This is 
possible because soil moisture becomes harder and harder to remove as 
the soil becomes more and more stressed. 
Figure 18 represents the effect of the rotation units on the consump­
tion of water for different sizes of irrigable area. Similarly, it 
depicts more water consumption per unit area for smaller irrigable areas. 
For areas smaller than optimal, water consumption decreased as the rota­
tion unit increased. This also indicates that rotation irrigation is 
not necessary because more water was available for rotation unit of 1. 
However, when the water supply was inadequate, water consumption was more 
for a greater rotation units, a further indication of the importance of 
rotation irrigation in alleviating moisture stress. 
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Optimal Area for Rice Production 
Two optimal irrigable areas can be estimated by the simulation 
model. One is the maximum area that can be supplied with irrigation 
water without moisture stress, and the other is the area that can be put 
to rice production with maximum profit. The former is important for the 
individual farmers who own, on the average, a 4 to 6 acre rice field, 
while the latter is important for the national production. 
Area with maximum yield 
The area with maximum yield was estimated using the traditional 
method of irrigation and the rotation irrigation scheme. The continuous 
flooding or traditional rice irrigation used a combination of rotation 
unit 1 (area not subdivided with a 1-day rotation interval. The rota­
tion irrigation scheme used two water management combinations. One, desig­
nated as nonoptimal water management, is the combination of 3 rotation 
units with 6-day rotation interval and the other, designated as optimal 
water management, is the water management combination that produced the 
highest yield for a particular irrigable area. The results of the sim­
ulation runs for different acreages are reflected in Figure 19. 
By whatever method the irrigation water was applied, the maximum 
area that gave the highest yield was 500 acres for the entire 25 years 
of input data. A simulation run at 50 acres interval gave 550 acres to 
be the maximum irrigable area that can be supplied with irrigation water 
without moisture stress for the particular assumed systems. 
There was no significant difference in yield up to the 4,000-acre 
irrigable area for the 3 irrigation water management schemes. When 
2.5r O Optimal water management (rotation unit and 
rotation interval combination with higliest yield) 
O Nonoptimal water management 
(3 rotation unit and 6-day rotation interval) 
A Continuous flooding 
(1 rotation unit with 1-day rotation interval) 
Break-even yield 
Irrigable area, 1000 acres 
Figure 19. Relationships between the average grain yield of rice and irrigable area for 3 water 
management schemes for 25 years of stream flow record 
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the area became larger, the continuous irrigation method produced the 
lowest yield; the optimal water management yielded the highest, while 
the nonoptimal yield was intermediate. 
Area with maximum profit 
Using the price of rice of $150 per ton and the cost of production 
of $105 per acre in the early 1970s (Cruz and Malungkot, 1976), the 
profit from producing rice on a given area was determined. 
Figure 20 illustrates the relationships of production and profit with 
respect to the irrigable area for the 3 irrigation water management schemes. 
Similarly, it indicates no significant difference between continuous 
irrigation and rotation irrigation both in total production and profit 
when the area put under irrigation was very much smaller than the optimal 
area. The difference shows up significantly when the water supply be­
comes inadequate to irrigate a large area. Consistently, the nonoptimal 
water management was intermediate between continuous and optimal water 
management when the area is larger than the irrigable area of maximum 
profit. 
The continuous irrigation produced the maximum profit when the 
irrigable area was 7,000 acres. Both nonoptimal and optimal water man­
agement produced the maximum profit when the irrigable area was 9,000 
acres. However, the nonoptimal produced the lower profit beyond an area 
of 4,000 acres as compared with the optimal water management. The opti­
mal water management was always profitable. On the other hand, both con­
tinuous and nonoptimal water management became unprofitable beyond the 
14,000 and 15,750 acres, respectively. At these points, their yields 
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correspond to the break-even yield. Figures 19 and 20 give insight to 
the skepticism about rotation irrigation and confirm the field experi­
ments that concluded continuous and rotation irrigations to be not sig­
nificantly different because the field experiments were never carried 
out beyond the optimal area of rice production. 
A limitation in the use of the irrigation water management simula­
tion model may be observed in Figure 20. The irrigable area with the 
highest profit was 9,000 acres for both optimal and nonoptimal water man­
agement. For irrigable areas greater than 12,000 acres, rice production 
increased when the irrigable area was increased. A study of the sample 
output in pages 243 to 249 indicated that growing seasons were affected 
by the water supply for early planting. Inadequate water supply short­
ened the period of irrigation and decreased the number of moisture-stress 
days. The small number of moisture-stress days during a short growing 
season caused the increase in rice production which is an error. However, 
this error is not very important because the interest is only up to the 
production of highest profit. 
Sensitivity of production 
Aside from the sensitivity of production to water management treat­
ment, a test was made with respect to irrigation efficiency, height of 
spillv/ay and soil percolation rate. For a 500-acre area. Figure 21 shows 
the response of rice production to irrigation efficiency. Rice produc­
tion increased with better irrigation efficiency. It was not sensitive 
to the height of spillway when the irrigation efficiency was more than 60 
percent. Under a very efficient irrigation system of a given source of 
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Figure 21. Rice production for a 500-acre irrigable area as affected 
by the changes in irrigation efficiency, height of spillway 
and rate of soil percolation for a given set of conditions 
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water supply and stochastic environment, percolation rates of soil suit­
able for rice production and spillway height of 3 to 5 inches do not af­
fect the production of a 500-acre irrigable area. However, the maximum 
profit production varied proportionally with irrigation efficiency depend­
ing upon the rate of soil percolation and height of spillway (Figure 22). 
In terms of the area that can be irrigated without moisture stress, the 
height of spillway was not significant. Figure 23 shows that for higher 
rate of soil percolation, the irrigable area without moisture stress did 
not vary proportionally with irrigation efficiency, while for the low 
percolation rate, it did. The optimal irrigable area varied proportion­
ally with the irrigation efficiency regardless of soil percolation and 
height of spillway. 
The effect of limiting the amount of diversion to the conveyance ca­
pacity was also tested for two water policies. The FRACQ=50% and FRACQ= 
75% mean 50 percent and 75 percent of the stream flow in excess of the 
baseflow can be diverted for irrigation purposes. The relationships of 
the yield of rice and runoff over a 500-acre area with the maximum diver­
sion for the 2 water policies are represented in Figure 24. Runoff was 
higher for higher allowable diversion (FRACQ=75%). However, when the 
water supply became more and more sufficient, water consumption increased, 
which resulted in a lower runoff. 
The yield was higher for higher allowable diversion for up to 10 cfs 
maximum diversion. The difference became insignificant for maximum di­
version of 10 cfs or more. For maximum diversion of 20 cfs or more, the 
yield of rice was constant at 2.43 tons/acre. This indicates that the 
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minimum diversion needed to attain maximum yield for the given set of 
conditions for a 500-acre irrigable area was 20 cfs. This amount of 
diversion may be used as the basis for canal design or improvement. For 
larger irrigable area, the relationships of yield and runoff with the 
maximum diversion for 2 water policies are shown in Figure 25. 
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Figure 22. Maximum profit production as affected by the changes of 
irrigation efficiency, height of spillway and rate of soil 
percolation for a given set of conditions 
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two water policies for a given set of conditions 
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SUMMARY AND CONCLUSIONS 
A simulation model was developed based on the concept of rotation 
irrigation and was used in the irrigation water management study for rice 
to attain the following objectives: (1) to estimate the optimum irriga­
tion time interval that will maximize the yield of rice, (2) to determine 
the effects of subdividing the irrigable area into rotation areas on the 
yield of rice and the irrigation water supply, and (3) to estimate the 
maximum area that would give the highest yield and the irrigable area 
of maximum profit for a given run-of-the-river irrigation system. 
The input data of rainfall, pan evaporation and stream flow were 
modified into effective rainfall, potential évapotranspiration and allow­
able diversion, respectively. Daily rainfall less than or equal to 
0.0394 inch and 10 percent of the daily rainfall greater than 0.04 inch 
were ignored. Potential évapotranspiration was calculated by the use of 
the regression equation on pan evaporation developed in Iowa. Allowable 
diversion for irrigation purposes was set at 50 percent of the river flow 
in excess of a selected baseflow. 
The soil under rice production was assumed to be saturated. Water 
depletion was calculated by adding the potential évapotranspiration and 
the percolation rate of soils suitable for rice production. However, 
when the depth of water in the field reduced to less than zero, correc­
tions were made on the water depletion and depth of water in the field 
depending upon the amount of water in the soil and the free water evap­
oration. The depth of water in the field was also the basis for 
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monitoring the number of moisture-stress days which linked irrigation 
water management with rice production. The number of moisture-stress 
days was determined by counting the number of days without standing 
water in the field minus 3. The yield of rice was then calculated from 
the number of moisture-stress days by the use of the yield function 
developed from the data obtained in the Philippines. 
The simulation model was calibrated by running it for abundant and 
scarce water supplies by the use of data on stream flow from Boyer river 
and rainfall, both at Logan, and the data on pan evaporation from the 
Castana Experiment Station. The measurement of variables was made each 
day throughout the irrigation period. In order to observe and evaluate 
the model, the program was designed to output the daily measurements of 
several dynamic variables. The operation of the model by use of a two 
year record of the input data showed an accurate balance of water 
accounting and a realistic result. 
The study on water management consisted of four rotation in­
tervals, and up to 5 rotation units resulting in 20 water manage­
ment combinations. Each combination was utilized in the simulation 
run 25 times since 25-year records of input data were available. The 
average values of seasonal variables were computed for 25 years. Search­
ing of maximum yield was done during the simulation process. The water 
management combination with the highest average yield was selected as 
optimal for a given irrigable area. Several acreages, from 500 to 18,000 
acres, were used to estimate the optimal water management combination for 
different sizes of irrigable area. The largest area that gave the highest 
yield was selected as the maximum irrigable area that can be supplied 
with irrigation water from the run-of-the-river water supply without 
moisture stress. For the given system with stream flow ranging from 
10-150 cfs during the cropping season, the maximum area which could be 
irrigated without moisture stress was 550 acres with a potential yield 
of 2.43 tons per acre for the period of 25 years. 
The best combination of the number of rotation areas and the rota­
tion interval depended upon the adequacy of water supply which in turn 
depended upon the size of irrigable area. For a small area in which the 
supply of water was adequate, irrigating the area without subdividing it 
into rotation areas produced the highest yield. Varying the interval 
of irrigation from 1 to 8 days did not affect significantly the yield 
of rice. An irrigation interval of more than 12 days decreased the 
yield greatly. For large areas in which the supply of water became in­
adequate, the yield of rice was high when the irrigable area was sub­
divided into a number of rotation areas. This indicated the importance 
of the rotation irrigation scheme where an optimal combination of the 
number of rotation areas and the rotation interval can be used. 
The optimal water management combination was different for small, 
optimal and large irrigable areas. For small irrigable areas, the optimal 
water management combination was a 1 rotation unit and an 8-day rotation 
interval, designated as 1-8 for brevity. For optimal and large irrigable 
areas, the optimal water management combinations were 4-4 and 4-6, 
respectively. Still different optimal water management combinations were 
obtained for irrigable areas much greater than the optimal irrigable 
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area. Generally, more rotation areas are required for large irrigable 
areas when the water supply becomes inadequate to alleviate moisture 
stress. The reasons for this are that (1) the time needed to apply the 
required depth of water is short for smaller rotation area, (2) the water 
loss due to évapotranspiration and soil percolation is small when the 
flooding time is short and the area being flooded is small, (3) only a 
given rotation area, not the whole large irrigable area, is subject to 
soil percolation and potential évapotranspiration for only a short time, 
and (4) the number of rotation areas affected the period of water diver­
sion. 
For different sizes of irrigable area, there was different optimal 
yield. The simulation model used the optimal yield for a particular irri­
gable area to calculate the total production. With the price of rice of 
$150 per ton and the cost of production of $105 per acre, the profit for 
any given area was obtained and the area of highest profit was determined. 
For the rotation irrigation scheme, the irrigable area for highest profit 
was 9,000 acres, which is 2,000 acres more than that for the continuous 
irrigation method. There was no significant difference in yield, total 
production, and profit between continuous irrigation method and rotation 
irrigation scheme for irrigable areas smaller than 7,000 acres. For 
irrigable areas greater than 9,000 acres, continuous irrigation method 
was the poorest method of applying irrigation water for rice production. 
Rice production was sensitive to water management combinations when 
the water supply was inadequate. It was neither sensitive to irrigation 
efficiency nor the rate of soil percolation and height of spillway when 
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the irrigation efficiency is 80% or more. However, the maximum profit 
production was approximately linear with irrigation efficiency. Its 
sensitivity was affected by the rate of soil percolation and the height 
of spillway. The irrigable area that produced the maximum profit was 
also linear with irrigation efficiency regardless of the rate of soil 
percolation and height of spillway for the given set of assumptions. 
The results in this study are comparable to all research findings 
and field observations available in the literature. It can, therefore, 
be concluded that (1) the simulation model developed in this work is 
acceptable and useful for obtaining solutions to the complex problems in 
irrigation water management for rice production, (2) rotation irriga­
tion is not practical when the water supply is abundant, but rice pro­
duction can be optimized by a rotation irrigation scheme using the 
optimal number of rotation areas and rotation interval when the supply 
of water is inadequate, and (3) it is important to improve the irrigation 
system's facilities because rice production is sensitive to irrigation 
efficiency. The implementation of rotation irrigation depends on im­
proved facilities. 
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APPENDIX A: GLOSSARY OF VARIABLES 
A = Variable created to print out the caption, table heading and 
values of some daily variables if needed (A = 1). 
AC = Size of irrigable area that may be divided into rotation areas 
(acres). 
ACINC = Increment of the irrigable area which is an input value (acres). 
ACTAB = Variable that records the size of the irrigable area already 
processed (acres). 
ACM = Maximum size of irrigable area to be considered in the simula­
tion runs (acres). 
AIR = Daily average amount of irrigation water applied over the irri­
gable area (inches). 
ANCOME = Total income of rice production obtained by multiplying the total 
production in tons by the price of rice in dollars per ton ($). 
AQA = Average stream flow during the first 8 days of the season (cfs). 
ASRNO = Average amount of seasonal runoff obtained by dividing the cumu­
lative seasonal runoff by the number of years of input data 
(inches). 
ASWC = Average amount of seasonal water consumption obtained by divid­
ing the cumulative seasonal water consumption by the number of 
years of input data (inches). 
ASYA = Average amount of seasonal grain yield of rice obtained by 
dividing the cumulative seasonal yield by the number of years 
of input data (tons/acre). 
AU 
B 
C 
COST 
CUIRR 
D 
DEPTH 
OW 
DWS 
E 
ECESS 
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Size of a rotation area which is the size of the irrigable 
area divided by the rotation unit to be used (acres). 
Variable created to print out the caption and table headings 
for some seasonal variables at different combinations of rota­
tion unit and rotation interval if needed (B = 1). 
Variable created to print out the values of some seasonal vari­
ables if needed (C = 1). 
Cost of rice production ($/acre). 
Cumulative amount of daily water application on a given irri­
gable area throughout the irrigation period (inches). 
Variable created to print out the daily values of water storage 
available, water replaced, water applied and runoff if needed 
(D = 1). 
Depth of water in each rotation area with maximum equal to the 
height of the spillway. At soil saturation, it is zero; below 
saturation, it is negative (inches). 
Daily moisture depletion, the sum of daily potential évapo­
transpiration and soil percolation (inches). 
Difference between the available storage of water before and 
after the day. It is equal to the amount of water depleted or 
replaced under the assumption of adequate water supply (inches). 
: Variable created to print out all the tables showing the yields 
and optimal production for different water management combina­
tion and irrigable areas. 
: Amount of water supply remaining after providing water for land 
ni 
preparation which is available for the next rotation area either 
for land preparation or for irrigation purposes. It is equal 
to WIRQ during the subsequent days after land preparation 
(inches). 
EPF = System efficiency (%). 
ENAC = Number of rotation areas. 
ERN = Amount of effective rainfall (inches). 
ET = Daily potential évapotranspiration (inches). 
EWA = Difference between the daily water supply, including rainfall, 
and the daily moisture depletion (inches). 
FRACQ = Fraction of river flow above the baseflow that is diverted for 
irrigation purposes. 
I = Index variable that counts the number of years of data. 
INCNAC = Increment of the rotation unit which is an input data. 
INO = Variable that determines whether or not irrigation should be 
done. For plant recovery period, it is equal to zero (no irri­
gation). When irrigation water should be applied, it is equal 
to one. When all the rotation areas have been irrigated, it is 
more than one in which the water supply is computed as unused 
until the cycle of irrigation is repeated when the rotation 
interval is over. 
J = Index variable that counts the number of days in each year of 
input data. 
K = Day counter that reads a new day throughout the season. 
KAC = Acreage counter. 
KDLAY 
KT 
KYR 
L 
LM 
LS 
MA 
MNUD 
MR 
MU 
NAC 
NACB 
NACM 
NACO 
NACOP 
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Day counter that gives the number of days needed to apply the 
water for land preparation. 
Variable that gives the number of days needed to apply the water 
for land preparation for each rotation area. 
Year counter that checks if the length of input record has been 
processed during the long term simulation run. 
Index variable that counts the number of rotation areas. 
Index variable that gives the number of rotation areas that 
have already been processed. 
Index variable that gives the number of irrelevant rotation 
areas which should be disregarded in the computation. 
Index variable that counts the number of acreages to be processed. 
Counter of water management combination with rotation unit 
greater than the rotation interval. 
Index variable that counts the number of rotation intervals to 
be processed. 
Index variable that counts the number of rotation units during 
printing of outputs. 
: Rotation unit to be used or the number of rotation areas to be 
considered. 
: Beginning value of NAC which is an input value. 
: Maximum rotation unit to be processed. 
: Rotation unit that corresponds to the maximum yield of rice. 
= Rotation unit that corresponds to the maximum yield of rice for 
a particular irrigable area. 
NAT 
NDLAY 
NIRR 
NL 
NPRD 
NPREP 
NR 
NSEASN 
NSTSS 
NSYR 
NSYRTB 
NUA 
NUC 
NUD 
NUR 
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Number of days the irrigation water is being applied in a rota­
tion area at particular irrigation cycle. 
Variable that gives the number of days used to apply the water 
until a particular rotation area for land preparation. 
Counter that gives the number of irrigation cycles or the num­
ber of times the irrigable area had been adequately irrigated 
within the irrigation period. 
Day counter starting when the depth of water becomes equal to 
or less than zero for each rotation area. 
Day counter from the start to the end of the irrigation period 
for each rotation area. 
Day counter from the start to the end of land preparation. 
Counter of rotation intervals. 
Length of input record in a season (days). 
Number of moisture-stress days for each rotation area. 
Counter of the number of years without moisture stress. 
Number of years without moisture stress for a particular com­
bination of rotation unit and rotation interval. 
Counter of rotation areas. 
Counter of rotation units. 
Number of rotation intervals in feasible combination with a 
given rotation unit used as divisor in averaging yields for the 
rotation unit. 
: Number of rotation units in feasible combination with a given 
rotation interval used as divisor in averaging yields for the 
lu  
rotation interval. 
NWAT = Day counter from the start of planting to the start of the 
irrigation period. 
NYR = Number of years of the available records. 
OVER = Daily average amount of runoff from each rotation area for a 
given rotation unit and irrigable area (inches). 
PERC = Percolation rate of a given type of soils and soil conditions 
(inches/day). 
PEV = Daily amount of pan evaporation (inches). 
PLTV = Irrigation period which is dependent upon the variety of rice 
(days). 
PRICE = Selling price of rice ($/ton). 
PROD = Total production of rice obtained in multiplying the size of the 
irrigable area by the yield (tons). 
PROFIT = Difference between income and expenses in rice production ($). 
QA = Daily allowable diversion from a given river (cfs). 
QASUM = Cumulative amount of daily stream flow for the first 8 days of 
the season (cfs). 
QL = Minimum stream flow that may be set by water policy for water 
quality control (cfs). 
QS = Daily record of stream flow from a given river (cfs). 
QU = Maximum allowable river flow that can be diverted for irriga­
tion (cfs). 
RN = Daily record of rainfall (inches). 
RNAU = Daily amount of runoff for each rotation area (inches). 
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RNOMAX = Amount of runoff at maximum yield for a given water management 
combination (inches). 
RNOMX = RNOMAX for a particular irrigable area (inches). 
RNT = Rotation time interval of irrigation which is the number of days 
from irrigation to the next irrigation (days). 
RNTAB = Value of a particular rotation interval (days). 
RNTB = Beginning value of the rotation interval which is an input value 
(days). 
RNTINC = Increment of the rotation interval which is an input value 
(days). 
RNTC = Day counter from the start to the end of the irrigation cycle. 
RNTO = Rotation interval that corresponds to the maximum yield (days). 
RNTOP = RNTO for a particular irrigable area (days). 
RRNO = Average amount of runoff for a particular rotation interval and 
irrigable area (inches). 
RSRNO = Cumulative amount of average seasonal runoff for a particular 
rotation interval (inches). 
RSWC = Cumulative amount of average seasonal water consumption for a 
particular rotation interval (inches). 
RSYA = Cumulative amount of average yield of rice for a particular rota­
tion interval (tons/acre). 
RWC = Average amount of water consumption for a particular rotation 
interval and irrigable area (inches). 
RYA = Average yield of rice for a particular rotation interval and 
irrigable area (tons/acre). 
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RNTM = Maximum irrigation interval to be considered (days). 
SAIR = Sum of water applied, including rainfall, in a given irrigable 
area (inches). 
SOW = Cumulative amount of daily water depletion over a given irri­
gable area throughout the irrigation period (inches). 
SEWA = Cumulative amount of the difference between the daily water sup­
ply and moisture depletion for a given rotation area (inches). 
SRNO = Cumulative amount of seasonal runoff (inches). 
SWA = Sum of the daily allowable diversion and effective rainfall 
(inches). 
SWC = Cumulative amount of seasonal water consumption (inches). 
SYA = Cumulative amount of seasonal yield (tons/acre). 
TA = Ratio between the rotation interval and the rotation unit (day). 
TAN = NAT. 
TDW = Cumulative amount of daily moisture depletion after each full 
irrigation of each rotation area (inches). 
TRNO = Cumulative amount of daily runoff from a given irrigable area 
throughout the irrigation period (inches). 
UNUSE = Cumulative amount of unused water from the river during the 
irrigation period (inches). 
URNO = Average amount of runoff for a particular rotation unit and 
irrigable area (inches). 
USRNO = Cumulative amount of average seasonal runoff for a given rota­
tion unit (inches). 
USWC = Cumulative amount of average seasonal water consumption for a 
USYA 
UWC 
UYA 
W 
WASTE 
WCMAX 
WCMX 
WI 
WIB 
WIRQ 
WIRR 
WIRRA 
WL 
WPREP 
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given rotation unit (inches). 
Cumulative amount of average yield for a given rotation unit 
(tons/acre). 
Average amount of water consumption for a particular rotation 
unit and irrigable area (inches). 
Average amount of yield for a particular rotation unit and irri­
gable area (tons/acre). 
Cumulative amount of water applied in a rotation area during 
land preparation (inches). 
Daily amount of unused water after land preparation and during 
irrigation period when irrigation is not made (inches). 
Water consumption that corresponds to the maximum yield (inches). 
WCMAX for a particular irrigable area (inches). 
Cumulative amount of irrigation water applied in a rotation 
area during the irrigation cycle (inches). 
Difference between the amount of water applied (WI) and the 
water requirement (WRI+TDW) of a given rotation area (inches). 
Irrigation water from the allowable daily diversion (inches). 
Amount of water from daily rainfall (inches). 
Amount of irrigation water applied in each rotation area 
(inches). 
Remaining water requirement for land preparation after daily 
water application (inches). 
• Amount of water applied in each rotation area for land prepara­
tion (inches). 
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WR = Total water requirement for land preparation (inches). 
WRI = Maximum depth of water on any rotation area during the irriga­
tion period (inches). 
WS = Daily available storage of water in each rotation area during 
the irrigation period (inches). 
WSl = Daily average amount of available storage of water at the start 
of the day (inches). 
WS2 = Daily average amount of available storage of water at the end 
of the day (inches). 
XPENSE = Total expenses incurred in rice production obtained by multiply­
ing the size of the irrigable area by the cost of production per 
acre ($). 
Y = Grain yield of rice for each rotation area computed based on 
the number of moisture-stress days (tons/acre). 
YA = Average yield from each rotation area for a given water manage­
ment combination and irrigable area for a given year (tons/ 
acre). 
YMAX = Maximum yield for a given combination of rotation unit and rota­
tion interval (tons/acre). 
YOP = YMAX for a particular irrigable area (tons/acre). 
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APPENDIX B: CORRECTING DEPTH OF WATER AND 
CUMULATIVE MOISTURE DEPLETION 
The depth of water in the field and the cumulative moisture deple­
tion are computed based on the assumption that the soil under rice pro­
duction is either under flooded or saturated condition. However, this 
is not always possible when the water supply is scarce. When the soil 
water falls below saturation, corrections should be made by adding to 
the depth of water and subtracting to the cumulative moisture depletion 
the amount of soil percolation. Further correction should be made when 
the available water in the soil is less than 75 percent of the maximum 
depending upon the rate of potential évapotranspiration. Based on Table 
4 and the maximum available water of 2 inches per foot of most soils 
suitable for rice production, further corrections are to be made when 
the potential évapotranspiration falls within .16 to .24 inches/day for 
the least moisture stressed soil condition (.5-1.0 inch below saturation). 
The correction for different ranges of depth of water and potential 
évapotranspiration are tabulated as follows: 
Depth of water Potential évapotranspiration (inches/day) 
below saturation 
(inches) 0-0.12 0.12-0.16 0.16-0.24 .24 above 
0-0.5 — — — — 
.5-1.0 -- -- .20 .40 
1.0-1.5 — .30 .50 .65 
1.5-2.0 .50 .70 .75 .85 
When depth of water falls between .5 and 1.0 inch below saturation, 
the correction is 0.20*ET(K) for potential évapotranspiration between 
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0.16 and 0.24 inch/day. The corrected depth (DEPTHC) and cumulative 
moisture depletion (TDWC) are: 
DEPTHC(L) = DEPTH(L) + 0.20*ET(K) 
TDWC(L) = TDW(L) - 0.20*ET(K). 
For potential évapotranspiration equal to or above 0.24 inch/day, 
DEPTHC(L) = DEPTH(L) + 0.40*ET{K) 
TDWC(L) = TDW(L) - 0.40*ET(K). 
When the depth of water falls between 1.0 and 1.5 inches below 
saturation, the correction is 0.30*ET(K) for potential évapotranspiration 
between 0.12 and 0.16 inch/day. The corrected depth and cumulative 
moisture depletion are: 
DEPTHC(L) = DEPTH(L) + 0.30*ET(K) 
TDWC(L) = TDW(L) - 0.30*ET{K). 
For potential évapotranspiration between 0.16 and 0.24 inch/day, 
DEPTHC (L) = DEPTH(L) + 0.50*ET(K) 
TDWC(L) = TDW(L) - 0.50*ET(K). 
For potential évapotranspiration equal to or above 0.24 inch/day, 
DEPTHC(L) = DEPTH(L) + 0.65*ET(K) 
TDWC(L) = TDW(L) - 0.65*ET(K). 
When the depth of water falls above 1.5 inches below saturation, 
for potential évapotranspiration between 0 and 0.12 inch/day, 
DEPTHC(L) = DEPTH(L) + 0.50*ET(K) 
TDWC(L) = TDW(L) - 0.50*ET(K). 
For potential évapotranspiration between 0.12 and 0.16 inch/day, 
DEPTHC(L) = DEPTH(L) + 0.70*ET(K) 
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TDWC(L) = TDW(L) - 0.70*ET(K). 
For potential évapotranspiration between 0.16 and 0.24 inch/day, 
DEPTHC(L) = DEPTH(L) + 0.75*ET(K) 
TDWC(L) = TDW(L) - 0.75*ET(K). 
For potential évapotranspiration equal to or greater than 0.24 
inch per day, 
DEPTHC(L) = DEPTH(L) + 0.85*ET(K) 
TDWC(L) = TDW(L) - 0.85*ET{K). 
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APPENDIX C: GENERAL FLOW DIAGRAM 
123 
175 
180 
185 
190 
210 
NAC = NAC + INCNAC 
Initialize some variables 
RNT = RNT + RNTINC 
AC = AC + ACINC 
KYR = KYR + 1 
Read input data and 
define some formats 
YES WIRR > 0 ? NO 
NO YES 
Compute WPREP 
WPREP(NUA)=0.0 
WPREP(NUA) = EWA 
W = W + WPREP(NUA) 
Modify data and compute 
values of dynamic variables 
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YES 
NO Adjust TDW (1-5) 
Monitor depths of water 
WL = WL - WIRR 
Compute land preparation variables 
WL < 0 ? YES 
NO WL = 0 
1 
ECESS = WPREP(NUA) - WL 
ECESS > 0 ? YES 
NOT 
Determine delays of , 
land preparation 
NUA = NUA + 1 
WPREP(NUA) = ECESS 
WPREP(NUA-l) = WR 
WL =WR - WIRR 
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NUA = 1 
375 
NWAT = K - KT(1) 
NO ime to irrigate 
visT Determine unused water 
NAT = 1, INO = 1,NIRR = 1 
YES ECESS > 0 ? 635 
NO 
NAT = 0 
400 
RNTC = RNTC + 1.0 
NO TAN = TA ? 
YES YES ;PTH(NUA)WR. 
Two 
NAT = NAT + 1 
NO NUA =NAC ? 
YES NUA = NUA + 1 
1N0=1N0+1,N1RR=NIRR+1, NUA=1 
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YES W1RR=0 ? 
NO 
YES DEPTH(1)=0 ? 
l^oT^ 
YES DEPTH (23=0 ? 
noT 
YES DEPTH(3)=0 ? 
NO! 
YES DEPTH(4)=0 ? 
NOF' 
YES DEPTH(5)=0 ? 
noT" 
Adjust DEPTH(1) S TDW(1) 
Adjust DEPTH(2) S TDW(2) 
Adjust DEPTH(3) & TDW(3) 
Adjust DEPTH (4) & TDW(4) 
Adjust DEPTH (1-5) 
and TDW(l-5) 
Determine irrigation depths 
for each rotation area 
Modify data and compute 
values of input variables 
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Adjust DEPTH(5) & TDW(5) 
Compute field storage before 
irrigation for each rotation area 
635 
YES NO 
YES RNTC = RNT ? 
375 
RNTC = 0, INO = 1 
NAT = 1, NUA = 1 
YES NO W!RRA(1-5) NAT = 0 
YES EPTH(NU NO 
Compute unused water Simulate irrigation 
Compute storage after irrigation 
YES PRO (NUA) NO 
Compute N1-N5, NSTSS(l-5) 
Compute daily variables 
IS irrTgT— 
eriod ovejiZ 
YES 
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NO KYR = NYR ? 190 
YES 
NO NT = RNTM ? 185 
YES 
NO NAC =NACM? 180 
YES 
AC = ACM ? 175 
YES 
END 
Print summary tables 
Compute average 
effect of RNT 
Compute averages of 
seasonal variables 
Compute seasonal and 
cumulative variables 
Compute average effect 
of NAC and search 
for optimal water 
management combination 
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APPENDIX D: COMPUTER PROGRAM LISTING 
This appendix is a listing of the computer program in the FORTRAN 
IV language. An attempt has been made to include comments within the 
program to allow users to follow the procedures. Data input necessary 
to run the model is as follows: 
A, B, C, D, E, NYR, NACM, INCNAC, RNTM, RNTINC, ACM, AC, ACING, PLTV, 
PERC, EPF, PRICE, COST, NACB, RNTB, WRI - 1 Card, F0RMAT(812,6F5.0,F5.4, 
F4.2,2F5.0,I2,2F2.0)—Input the values of the parameters. If needed, 
value of B=1 is input to write the caption and headings of the 
table showing the values of seasonal variables; value of A=1 is 
input to write the caption and headings of tables showing the 
changes of important dynamic variables; value of C=1 is input when 
B=1 to print the values of seasonal variables after each season; 
value of D=1 is input to print the values of WSl, WS2, DWS, SAIR, 
OVER; and value of E=1 is input to print summary tables of long term 
simulation. Otherwise, A, B, C, D, and E have input values of zeroes. 
The NACM can only input values of rotation units from 1-5. The RNTM 
can input any value of rotation interval (days) as long as there are 
only 5 levels or less of RNT to be processed by the model. ACM can 
also input any value of irrigable area (acres) as long as there are 
only 30 or less different AC to be processed. 
QL, FRACQ, QU, NSEASN - 1 Card, Format(F3.0,F3.2,F4.0,I4)--Input some 
more parameters. 
RN - 10 cards/year or season, FORMAT(6X,16F4.2)—Give values of rainfall 
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each day of the season (inches). 
PEV - 10 cards/year or season, F0RMAT(6X,16F4.2)—Give values of pan 
evaporation each day of the season (inches). 
QS - 11 cards/year or season, F0RMAT(15F5.0)~Give values of stream flow 
each day of the season (cfs). 
C********************************************************************** 1• 
C* THIS PROGRAM IS A DYNAMIC SIMULATION MODEL CF THE IRRIGATION * 2. 
C* WATER MANAGEMENT ON RICE PRODUCTION USING ROTATIONAL IRRIGATION * 3. 
C* CONCEPT * 4. 
C* * 5. 
C* MARGARITO C. ESCALANTE » 5.1 
C*********************************************************************** 5 «2 
C 5.3 
INTEGER A,B,C,D#E 7. 
DI MENS ION RN(30,153)« PEV(30, 153),QS(30*153),ERN(153),ET(153).Y(5), 6. 
QA(153)»DWC153),WPREP(5),NDLAY(5),TDW(5),WIRRA(5),NSTSS(5), 7. 
-KT(5),RNAU(5) ,NPRD(5),OEPTH< 5),WS(5),NL(5),ASYA(5,5),ACTAB(30)•ASR 8. 
-NO(5,5),ASWC(5,5),NACOP(30),NSYRTB(5,5), PROFIT*30)«PROD(30).RNOMX 8.1 
-(30),RNTAB(5),RNTOP(30).RRNO(30,5),RSRNO(5),RSWC(5)*RSVA(5),RWC(30 8.2 
-,S),RYA(30*5),URNO(30,5),UWC(30,5),UYA(30,5),WCMX(30).YOP(30),NUR( 8.3 
-5) 6.4 
C 8.5 
C*********************************************************************** 8.6 
C* READING THE INPUT VALUES OF PARAMETERS USED IN THE SIMULATION * 8.7 
C* MODEL * 8.8 
C*************************** ******************************************** 8.9 
C 8.91 
REA0(S,5)A,B,C,D,E,NYR,NACM,INCNAC,RNTM,RNTINC,ACM,AC,ACINC,PLTV,P 9. _ 
-ERC,EPF,PRICE,COST,NACB,RNT8,WRI 9.1 w 
5 FORMAT(ei2,6F5.0,F5.4,F4.2,2F5.0,I2,F2.0,F2.0) 10. — 
READ(5,8)QL,FRAC0,QU,NSEASN 10.1 
8 F0RMAT(F3.0,F3.2,F4.0,14) 10.2 
C 10.2 
C*********************************************************************** 10.4 
C* READING THE INPUT DATA OF RAINFALL, PAN EVAPORATION AND STREAM * 10.5 
C* FLOW; AND SPECIFYING SOME FORMATS * 10.6 
C*********************************************************************** 10.7 
C 10.8 
DO 10 I = 1,NYR 11. 
READ(5,25)(RN(I,J).J=1,153) 12. 
10 CONTINUE 13. 
DO 15 1=1,NYR 14. 
READ(5,25)(PEV(I,J),J=1,153) 15. 
15 CONTINUE 16. 
DO 20 1=1,NYR 17. 
REA»(5,30)(QS(I,J)•J=1,153) 18. 
20 CONTINUE 19. 
25 FORMAT(6X,16F4.2) 20. 
30 FORMAT(15F5.0) 21. 
35 FORMAT(' COMPUTER OUTPUT SHOWING VALUES OF IMPORTANT DYNA 22. 
-MIC VARIABLES DURING A GROWING SEASON*) 23. 
40 FORMATC 24. 
25# 
45 FORMATT" 26# 
ROTATIONAL AREA UNITS') 27. 
50 FORMAT(' DAY DESCRIPTION EFRAIN POTEVA DEPLTN ALLO* 28. 
-) 29. 
55 FORMAT(• 30. 
- 1 2 3 4 5*) 31. 
60 FORMAT(' + ',' 32. 
65>ÔRi5iÂT7^77Î67î 5ÂTÂ"ÛSÊD"~— -—4F7. 2) III 
70 FORMAT<• WATER FOR LANS^PREPARATION* t24X.5F7.2) 35. 
75 FORMAT(* DURATION OF LAND PREP •,24X,5I7) 36. 
80 FORMAT(' CUM. WATER DEPLET. AFTER FULL IRRIG.•.14Xt5F7.2> 37. 
85 FORMATC AVAILABLE IRRIGATION WATER*.24Xt5F7.2) 38. 
90 FORMAT(* EXCESS WATER •.24X#5F7.2) 39. 
95 FORMAT(' NUMBER OF STRESS DAYS •.24X.SI7) 40. 
100 FORMAT* * POTENTIAL YIELD RESPONSE •,24X.5F7.2) 41. 
105_FORMATC ^ 42. 
110 FÔRR%TT^TTT! CÔîÎPÛTlR-ÔÛTPÛf'^HÔWÎNS VALUES OF WATER APPHCAT 44% 
-ION, WATER DEPLETION, RUNOFF,«) 45. 
115 FORMAT(• AND POTENTIAL YIELD AT DIFF. LEVELS OF AREA, NAC AN 46. 
-D RNT FOR 25 YEARS OF RECORDS*) 47. 
120 FORMAT(' 48. 
— • ) 49. 
125 FORMAT('0',' "AREA KYR NAC INTER NIRR WATERAPP DEPLETIO 50. 
-N RUNOFF NUSEWATER POTYIELD BGINNGQA*) 51. 
130 FORMAT(6X,F6.0,16,15,F6.0*16,6F10.2) 52. 
135 FORMAT*'0*,* UNDIVERTED OR UNUSED WATER*,24X,Fl0.2) S3. 
140 FORMAT** WATER STORAGE AVAILABLE *,24X,5F7.2) 54. 
145 FORMAT* * DEPTH OF IRRIGATION WATER *,24X,5F7.2) 55. 
150 FORMAT*' INTERVAL OF IRRIGATION WATER UNUSED*,30X,F10.2> 56. 
160 FORMAT* * WSl,WS2,DWS,SAIR,OVER,* ,24X,5F7.2) 56. 
C 58.1 
C *********************************************************************** 56.2 
C* WRITING CAPTION AND TABLE HEADINGS FOR THE SEASONAL VARIABLES * 56.3 
C* IF NEEDED * 58.4 
C*********************************************************************** 56.5 
C 58.6 
IF*B)170,170,165 61. 
165 WRITE*6,11Q) 62. 
WRITE*6,115) 63. 
WRITE*6,120) 64. 
WRITE<6,105) 65. 
WRITE*6*125) 66. 
WRÏTE(6,105). 67. 
C 67.1 
C*********************************************************************** 67.2 
C* INCREMENTING THE SIZE OF IRRIGABLE AREA AND INITIALIZING SOME * 67.3 
C* VARIABLES; COUNTING THE NUMBER OF ACREAGES TO BE PROCESSED * 67.4 
C*********************************************************************** 67.5 
c 67.e 
170 KAC=0 68. 
175 ACsAC+ACINC 69. 
YMAX=-10.0 6Ç.1 
00176MR=1,5 69.2 
RSYA(MR)=0.0 69.3 
RSRNO(MR)=0.0 69.A 
RSWC(MR)=0.0 69.5 
176 CONTINUE 69.6 
NUCaQ 69.7 
KAO=KAC+l 69.8 
NAC=NACB 73. 
C 73.1 
C * * * * * * * * * **:#;** ******************************** ************************* 73.2 
C* INCREMENTING THE ROTATION UNIT AND INITIALIZING SOME MORE * 73.3 
C* VARIABLES » 73.4 
C*********************************************************************** 73.S 
C 73.6 
180 NAC=NAC+INCNAC 74. 
USYA=0.0 74.1 
USRNO=0.0 74.2 
USWC=0.0 74.3 
NR=0 74.4 
NUC=NUC+1 74.5 
MNUO=0 74.6 
AU=AC/NAC 74.7 
RNT=RNTB 75. 
C 75.1 
C*********************************************************************** 75.2 
C* INCREMENTING THE ROTATION INTERVAL.COUNTING. THE ROTATION INTER-* 75.3 
C* VAL5 AND THE FEASIBLE CCHBINATIONS BETWEEN ROTATION UNIT AND ROTATION 75.4 
C* INTERVAL. AND INITIALIZING SOME MORE VARIABLES * 75.5 
C*********************************************************************** 75.6 
C 75.7 
185 RNT:=RNT+RNTINC 76. 
NR=NR+1 76.1 
IF(NAC-RNT)187.187.186 76.2 
186 MNUD=MNUD+1 76.3 
GO TO 185 76.4 
187 NUR(NR)=NUC 76.5 
NUD=NR-MNUD 76.6 
KYR=0 77. 
NSYR=0 77.1 
SYA=0.0 77.2 
SRNO=0.0 77.3 
SWC:=0.0 77.4 
C 77.5 
C*********************************************************************** 77.6 
C* INCREMENTING THE YEAR COUNTER AND INITIALIZING MOST OF THE * 77.7 
C* VARIABLES * 77. 
c**************************$******************************************** 77. 
c 77. 
190 KYR=KYR+1 78 
QASUM=0.0 79. 
ENAC=NAC 80. 
UNUSE=0.0 81 . 
WI=:0.0 82. 
TRNO=0. 83. 
K = 0 84. 
NUA = 1 85. 
SOW = 0.0 86. 
WR =: 6.5 87. 
WL ~WR 88. 
SEWA =0.0 89. 
KDLAY=:0 90. 
D0195t.= l ,5 91. 
WPREP(L)=0.0 92. 
KT(L)=:0 93. 
NDLAY(L)=0 94. 
NPRD(L.)=0 95. 
WS(L)=0.0 96. 
NSTSS(L)=0 97. 
Y<L)=0.0 98. 
DEPTH(L)=0.0 99. 
RNAU(L)=0.0 100. 
WIRRA(L)=0.0 • 101 . 
195 TDW(L)=0.0 102. 
NPRD<NUA)=0 103. 
CUIRR = 0.0 104. 
ECESS = 0.0 105. 
NWAT=0 106. 
D0200L=1,5 107. 
200 NL(L)=0 108. 
NPREP=0 109. 
SWDA=0.0 110. 
RNTC=0.0 111. 
FTDW=0.0 113. 
TWA=0.0 114. 
NIRR=0 115. 
WASTE=0 .0 116. 
TA = RNT/NAC 117. 
W=0 .0 118. 
INO=0 119. 
J = KYR 120. 
C 120. 1 
c*********************************************************************** 120.2 
C* WRITING THE CAPTION AND TABLE HEADINGS FOR SOME DAILY VARIABLES* 120.: 
C* IF NEEDED * 120.1 
e 
9 
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C*********************************************************************** 120 «5 
C 120.6 
IF(A)210.210,205 121. 
205 WRITE(6,35) 122. 
WRITE(6$40) 123. 
WRITE(6,45) 124. 
WRITE<6,50) 125. 
WRITEH6,55) 126. 
WRITE<6»60) 127. 
C 127.1 
C*********************************************************************** 127.2 
C* RECALLING AND MODIFYING RAINFALL. PAN EVAPORATION AND STREAM * 127.3 
C* FLOW DATA FOR A NEW DAY DURING LAND PREPARATION * 127.4 
C*********************************************************************** 127.5 
C 127.6 
210 K=K+1 128. 
ERN«K> = RN(J,K) 129. 
IF(ERN(K)-.0394>215.215,220 130. 
215 ERNCK)= 0.0 131. 
GO TO 225 132. 
220 ERNCK)=RN(J,K)-.10*RN(J,KJ 133» 
225 ET(K) = 0.01 + 0.83*PEV( J.K) 134. 
QA«K) = (QS< J.Kl-QD'I-FRACQ 135. 
DW(K)«ET(K)+PERC 136. 
IF(QA{K))230.230,235 137. 
230 0A(K)=0.0 138. 
C 138.1 
C*********************************************************************** 138.2 
C* COMPUTING THE DEPTH OF WATER ON THE ROTATION AREA FROM BOTH * 138.3 
C* RIVER DIVERSION AND RAINFALL * 138.4 
C*********************************************************************** 138.5 
C 138.6 
235 WIRQ=23.8*QA{K)*EFF/AU 139. 
WIR«=ERN(K> 140. 
SWA=:WIRQ+WIRR 141. 
EWA = SWA - OW(K) 142. 
SEWA = SEWA + EWA 143. 
C 143.1 
C*********************************************************************** 143.2 
C SUMMING THE DAILY STREAM FLOW FOR THE FIRST 8 DAYS OF THE CROP-* 143.3 
C* PING SEASON * 143.4 
C*********************************************************************** 143^5 
C 143.6 
IF(K-8>240.240,245 144. 
240 QASUM=QASUM+QA<K> 146. 
C 145.1 
C * ********************************************************************** 145 . 2  
C* COMPUTING WATER APPLIED INTO THE FIELD FROM RAINFALL DURING * 145.3 
C* LAND PREPARATION * 145.4 
C 145.6 
245 IF(WIRR>275.275i250 146. 
250 IF(WIRR-WR-TD,W(NUA)-DW(K) >255,265,265 147. 
255 D0260l.= l,NAC 148. 
260 WPREP(L)=WIRR-TDW(L)-DW(K) 149. 
GO TO 275 150. 
265 00270L.= 1 ,NAC 151. 
270 WPREP<L)=WR 152. 
C 152.1 
C*********************************************************************** 152.2 
C* APPLYING WATER FROM RIVER FLOW INCLUDING RAINFALL ON A GIVEN * 152.3 
C* ROTATION AREA DURING LAND PREPARATION AND ACCUMULATING IT * 152.4 
C*********************************************************************** 152,5 
C 152.€ 
275 WPREP(NUA)=EWA 153. 
W=W+WPREP(NUA) 154. 
IFCW-WL)285,280,280 155. 
280 W=0.0 156. 
C 154.1 
C*********************************************************************** 154*2 
C* COMPUTING THE NUMBER OF DAYS REQUIRED TO APPLY WATER AND THE * 154.3 
C* CUMULATIVE MOISTURE DEPLETION FOR EACH ROTATION AREA DURING LAND * 154.4 
C* PREPARATION * 154.5 
C*********************************************************************** 155 
C 156 
285 NPREP=K 157. 
KT(NUA)=NPREP 158. 
TDW(NUA)=0.0 159. 
IFCNUA.EQ.l)GOT0300 160. 
LM=NUA-1 161. 
DO 290 L=1,LM 162. 
290 KT(NUA)=KT(NUA)-KT(L) 163. 
IF(KTCNUA).LE.0)GOT0300 164. 
DO 295 L=1,LM 16S. 
295 TOW(L>=TOW(L)+DW(K) 166. 
C 166.1 
C*********************************************************************** 166*2 
C* CORRECTING THE CUMULATIVE MOISTURE DEPLETION WHEN RAINFALL IS * 166.3 
C* SIGNIFICANT AND SETTING KT TO ZERO WHEN THE RAINFALL IS GREATER * 166.4 
C*********************************************************************** 166.5 
C 166.6 
300 ÎF(W1RR.LE.O.O)GOTQ310 167. 
DO 305 L=1,NAC 168. 
TDW(L>=TDW(L)-WIRR 169. 
IF(TDW(L).LT.0.0)TOW(L)=0.0 170. 
305 CONTINUE 171. 
C 171.1 
C*********************************************************************** 171.2 
c* EQUATING THE CUMULATIVE MOISTURE DEPLETION DURING THE PLANT * 171.2 
C* RECOVERY PERIOD TO THE DEPTH OF WATER OVER ROTATION AREAS. THE DEPTH* 171.4 
C* OF WATER DURING THIS PERIOD IS NEGATIVE SINCE THE WATER IS DRAINED • 171.5 
C* AT PLANTING TIME TO SATURATION IN WHICH DEPTH IS ZERO * 171.C 
C*********************************************************************** 171.7 
C 171.e 
310 DO 315 L=1,NAC 172. 
315 OEPTH(L)=-TDW(L) 173. 
C 173.1 
C*********************************************************************** 173.2 
C* ASSURING THAT THERE: IS NO NEGATIVE APPLICATION OF WATER DURING * 173.3 
C» LAND PREPARATION * 173.4 
C*********************************************************************** 173.5 
C 173.e 
DO 320 L = 1»NAC 174. 
320 IF(WPREP{L).LT.0.0)WPREP(L)=0.0 175. 
WL=WL-WIRR 176. 
C 175.1 
C*********************************************************************** 175.2 
C* COMPUTING THE EXCESS WATER FROM ONE ROTATION AREA AND APPLYING * 175.3 
C* IT TO ANOTHER FOR LAND PREPARATION » 175.4 
C*********************************************************************** 175.5 
C 176. 
325 IF(WL)330,330,335 177. 
330 WL=0.0 178. 
335 ECESS=WPREPfNUA)-WL 179. 
IF<ECESS)350.340,340 180. 
340 IF(NUA-NAC)345.360.805 181. 
345 NUA=NUA+1 182. 
WPREP(NUA)=ECESS 183. 
WPREP<NUA-l)=WR 184. 
WL=WR-WIRR 185. 
W=WPREP(NUA) 186. 
GO TO 325 187. 
C 187.1 
C*********************************************************************** 187.2 
C* MONITORING THE DELAY OF LAND PREPARATION DUE TO LACK OF WATER » 187.3 
C* SUPPLY AND PRINTING THEM IF NEEDED TOGETHER WITH OTHER DAILY VAR- * 187.4 
C* ABLES » 187.5 
C*********************************************************************** 187.6 
C 187.7 
350 KDLAY=KDLAY+1 188* 
NDLAY(NUA) = KDLAY 189. 
WL=WL-WPREP(NUA) 190. 
IF(A)210,210,355 191. 
355 WRITE(6.65)KtERN(K),ET<K).DW<K)»QA(K) 192. 
WRITE(6,70)WPREP 193. 
WRITE(6,75)NDLAY 194. 
WRITE(6.80)TDW 195. 
NDLAY(NUA)=0 196. 
GO TO 210 197. 
360 K0LAY=KDLAY+1 198. 
NDLAY(NUA)=KDLAY 199. 
WPREP(NUA)=WR 200. 
IF(A)370.370t365 201. 
365 WRITE(6»65)K,ERN<KÏ,ET(K),DW(K),QA{K> 202. 
WRITE(6,70)WPREP 203. 
WRITE(6,75)NDLAY 204. 
WRITE<6,80)TDW 205. 
C 205.1 
C*********************************************************************** 205.2 
C* REINITIALIZING THE VALUE OF THE ROTATION AREA OUNTER (NUA) AND* 205.3 
C* COMPUTING AND CHECKING IF THE PLANT RECOVERY PERIOD IS OVER. THE * 205.4 
C* RECOVERY PERIOD IS 7 DAYS. DURING THIS PERIOD, THE WATER IS COMPUTED* 205.5 
C* AS WASTE AND IS PRINTED IF NEEDED * 205.6 
C*********************************************************************** 205.7 
C 205.e 
370 NUA=1 206. 
SEWA=0.0 207. 
375 NWAT=K-KT(1) 208. 
IF(NWAT-8)380,390,390 209. 
300 WASTE=ECESS/NAC 210. 
IF(A)430#430,385 211. 
385 WRITE(6,135)WASTE 212. 
GO TO 430 213. 
C 213.1 
C*********************************************************************** 213.2 
C* REINITIALIZING SOME VARIABLES FOR THE IRRIGATION CYCLE AND * 213.3 
C* CHECKING IF THERE IS AVAILABLE WATER SUPPLY FOR IRRIGATION PURPOSES * 213.4 
C*********************************************************************** 213.5 
C 213.e 
390 NAT=1 214. 
IN0=1 215. 
NIRR=1 216. 
IF(ECESS»395,395,635 217. 
C 217.1 
C*********************************************************************** 217.2 
C* INITIALIZING THE TIME OF WATER APPLICATION (TAN), INCREMENTING * 217.3 
C* THE ROTATION INTERVAL COUNTER AND CHECKING IF TIME OF WATER APPLI- * 217.4 
C* CATION AND DEPTH OF WATER IN THE AREA ARE AT MAXIMUM * 217.5 
C*********************************************************************** 217.6 
C 217.7 
395 NAT=0 218. 
400 RNTC=RNTC+1.0 219. 
TAN=NAT 220. 
IF(TAN-TA)405,415,415 221. 
405 1F{DEPTH(NUA)-WRI)410,415,415 222. 
410 NAT-NAT+l 223. 
GO TO 43 0 
C 
c*********************************************************************** 
C* CHECHING IF ALL ROTATION AREAS HAVE BEEN IRRIGATED AND PROCEED * 
C* WITH THE NEXT AREA IF SOME MOEE NEEDS IRRIGATION, INITIALIZING NAT * 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
C 
415 IF(NUA-NAC)420,425,805 
420 NUA=NUA+1 
SEWA=O.C 
NAT=l 
GO TO 430 
C 
C*********************************************************************** 
C* REINITIALIZING THE ROTATION AREA TO REPEAT THE CYCLE OF IRRIG- * 
C» ATION COUNTING THE NUMBER OF IRRIGATION AND INCREMENTING INO TO IN- • 
C* DICATE THE IRRIGATION CYCLE IS OVER * 
C*********************************************************************** 
C 
425 NUA=1 
NIRR=NIRR+1 
SEWA=0.0 
INO=INO+1 
NAT=l 
C 
c*********************************************************************** 
C* RECALLING AND MODIFYING THE INPUT DATA OF RAINFALL. PAN EVAPO- * 
C» RATION AND STREAM FLOW FOR A NEW DAY DURING THE IRRIGATION PERIOD • 
C*********************************************************************** 
C 
430 K=K+1 
ERN(K)=RN(J,K> 
IF(ERN(K)-0.0394)435,435,440 
435 ERN<K)=0.0 
GO TO 445 
440 ERN<K)=RN(J,K)-0.10*RN(J,K) 
445 ET(K)=0.01+0.83*PEV(J,K) 
QA(K)=(QS(J,K)-OL)*FRACQ 
OW(K)=ET(K)+PERC 
C 
C*********************************************************************** 
C* COMPUTING CUMULATIVE MOISTURE DEPLETION FOR EACH OF THE RO- * 
C* TATION AREAS, REDUCING THE COUNTERS OF NAT AND RNTC WHEN THE ALLOW- * 
C* ABLE DIVERSION IS ZERO * 
C*********************************************************************** 
c 
D0450L=1,NAC 
450 TDW(L)=TDW(L)+DW(K) 
I F ( O A ( K ) ) 4 5 5 , 4 5 5 , 4 6 0  
224 
2-24 1 
224 2 
224 3 
224 4 
224 S 
224 6 
225 
226 
227 
228 
229 
229 1 
229 2 
229 3 
229 4 
229 5 
229 6 
229 7 
230 
231 
232 
233 
234 
234 1 
234 2 
234 3 
234 5 
234 5 
234 6 
235 
236 
237 
238 
239 
240 
241 
242 
243 
243 1 
233 2 
243 3 
243 4 
24 3 S 
243 6 
243 7 
244 
245 
246 
455 QA(K)=0»0 247. 
NAT=NAT-l 248, 
RNTC=RNTC-1.0 249. 
GO TO 470 250. 
C 250.1 
C*********************************************************************** 250.2 
C* SETTING THE MAXIMUM AMOUNT OF DIVERSION AND COMPUTING THE DEPTH* 250.3 
C* OF WATER OVER THE GIVEN AREA AS IN LAND PREPARATION * 250.4 
C*********************************************************************** 250.5 
C 250.6 
460 IF(QA(K)-QU)470.46S.465 251. 
465 OA(K)=OU 252. 
470 WIR0=23.8*QA(K)*EFF/AU 253. 
WIRR=ERN(K) 254. 
SWA=WIRO+WIRR 255. 
EWA=SWA-DW(K) 256. 
SEWA=SEWA+EWA 257. 
ECESS=WIRQ 258. 
IF(K-8)475.475,480 259. 
475 QASUM=QASUM+QA(K) 260. 
C 260.x 
C*********************************************************************** 260.2 
C* COMPUTING UMULATIVE MOISTURE DEPLETION AND DEPTHS OF WATER FOR* 260.2 
C* ALL ROTATION AREAS WHEN RAINFALL IS SIGNIFICANT * 260.4 
C*********************************************************************** 260.5 
C 260.6 
480 IFCWIRR.LE.O.O )GOT0490 261. 
D0485L!=1 .NAC 262. 
TOW(L )!=TDW(L)-WIRR 263. 
IF<TDW(L).LT.0.0>TDW(L)=0.0 264. 
485 0EPTH(L)=DEPTH(L)+WIRR-DW(K) 265. 
G0T0498 266. 
C 266.1 
C*********************************************************************** 266.2 
C* COMPUTING DEPTHS OF WATER FOR ALL ROTATION AREAS WHEN RAINFALL * 266.3 
C* IS ZERO * 266.4 
C*********************************************************************** 266.5 
C 266.6 
490 D0495L:=1 .NAC 267. 
495 OEPTH(L)=DEPTH<L)-DW(K) 268. 
C 268.1 
C*********************************************************************** 268.2 
C* CORRECTING CUMULATIVE MOISTURE DEPLETION AND DEPTHS OF WATER * 268.3 
C* FOR ALL ROTATION AREAS WHEN THE DEPTH OF WATER FALLS BELOW SATURATION 268.4 
C* POINT OF SOIL AT DIFFERENT RANGES OF POTENTIAL EVAPOTRANSPIRATION * 268.5 
C*********************************************************************** 268.6 
C 268.7 
498 D0595L~1.NAC 269. 
IF(DEPTH(L).GE.0.0)GOTO595 270. 
DEPTH(L)=DEPTH{L)+PERC 
TDWCL)=TDW(L)-PERC 
IF(DEPTH(L)+.5)500.5 95#595 
500 IF(DEPTH(L)+1.)525.505t505 
505 IF(ET(K)-.16)595.510.510 
510 IF(ET(K)-.24)515.515.520 
515 0EPTH(L)=DEPTH<L)+.20*ET(K) 
TDW(L)=TDW(L)-.20*ET(K) 
GO TO 595 
520 DEPTH(L)=DEPTH(L)+.40*ET(K) 
TDW{L)=T0W(L)-.40*ET(K) 
GO TO 595 
525 IF(0EPTH(L)+1.5)560.530.530 
530 IF(ET(K )-.12)595.535.535 
535 IF(ET(K)-.16)540.540.545 
540 OEPTH(L)=DEPTH(L)+.30*ET{K) 
TDW(L)=TDW(L)-.30*ET(K) 
GO TO 595 
545 TF(ET(K)-.24)550.550.555 
550 DEPTH(L)=DEPTH(L)+.50*ET(K) 
TDW(L)=TOW(L)-.50»ET(K) 
GO TO 595 
555 DEPTH(L)=DEPTH(L)+.65»ET(K) 
TDW(L)=TDW(L)-.65*ET(K) 
GO TO 595 
560 IF(ET(K)-.12)565.565.570 
565 DEPTH(L)=DEPTH(L)+.50»ET(K) 
TDW(L)=TDW(L)-.50*ET(K) 
GO TO 595 
570 IF(ET(K)-.16)575.575.580 
575 DEPTH(L)=DEPTH(L)•.70*ET(K) 
TDW(L)=TOW(L)-.70*ET(K) 
GO TO 595 
580 IF(ET(K)-.24)585.585.590 
585 DEPTH(L)=DEPTH(L)+.75*ET(K) 
TDW<L)=TDW(L)-.75*ET(K) 
GO TO 595 
590 DEPTH(L)=DEPTH(L)+.85*ET(K) 
TDW(L)=TDW(L)-.85*ET(K) 
595 CONTINUE 
C*********************************************************************** 
C* CALCULATING THE AVAILABLE STORAGE IN THE FIELD AT THE START OF * 
C* THE DAY. COUNTING THE NUMBER OF DAYS FROM START OF IRRIGATION PERIOD* 
C* AND CALCULATING THE AVERAGE AVAILABLE STORAGE FOR A GIVEN ROTATION * 
C* UNIT * 
C*********************************************************************** 
C 
D0600L=1.NAC 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
310 1 
310 2 
310 3 
310 4 
310 5 
310 6 
310 7 
310 8 
311 
600 WS(L)=WRI-DEPTH(L)+WIRIÎ 312. 
NPRD<l)=K-KT(l1-7 313. 
D0605L=2,NAC 314. 
605 NPRD(L)=NPRD(L-1)-KT(L) 315. 
D0610L:=1 tNAC 316. 
IF(WS(L).LT.0.0)WS(L)=0.0 317. 
610 CONTINUE 318. 
WS1=<WS(1)+WS(2)+WS(3)+WS(4)+WS(S))/ENAC 325. 
C 325.1 
C*********************************************************************** 325.2 
C* PRINTING OUT VALUES OF SOME DAILY VARIABLES • 325.3 
C*********************************************************************** 325.3 
C 325.4 
IF(A)62S,625,620 326. 
620 WRITE(<>,65>K,ERN(K) .ET<K) ,OW(K) ,QA(K) 327. 
WRITE(6»80)TOW 328. 
C 328.1 
C*********************************************************************** 328.2 
C* COMPUTING RUNOFF AND MAKING SURE THERE IS NO NEGATIVE RUNOFF * 328.3 
C*********************************************************************** 328 .4 
C 328.5 
625 D0630L--S1 ,NAC 329. 
RNAU(L)=DEPTH(L)-WRI 330. 
IF(RNAU(L).LT.0.0)RNAU(L)=0.0 331. 
630 CONTINUE 332. 
C 332.1 
C*********************************************************************** 332.2 
C* CHECKING WHETHER TO IRRIGATE OR NOT; IF IN0=2 OR MORE AND RNTC * 332.3 
C* IS LESS THAN RNT, NO IRRIGATION IS MADE AND WASTE WATER IS COMPUTED * 332.4 
C* AND PRINTED IF NEEDED * 332.5 
C*********************************************************************** 332.6 
C 332.7 
635 IF(INO-1)375.675,640 333. 
640 IF(RNTC-RNT)645,670,670 334. 
645 D06SOL«1,NAC 335. 
650 WIRRA(L)=0.0 336. 
NAT--0 337. 
655 WASTE=23.8*QA(K)*EFF/AC 338. 
IF( Al)665,665,660 339. 
660 WRITE(6,150)VJASTE 340. 
C 340.1 
C*********************************************************************** 340.2 
C* COMPUTING THE DIFFERENCE BETWEEN WATER APPLIED AND WATER RE- * 340.3 
C* QUIRED * 340.4 
C*********************************************************************** 340.S 
C 340.6 
665 WIB=iWI-WRI-TDW(NUA) 341. 
GO TO 695 342. 
C 342.1 
C*********************************************************************** 342 
C* REINTTIALIZING SOME VARIABLES FOR IRRIGATION WHEN RNTC=RNT AND * 342 
C* CHECKING IF DEPTH OF WATER IN THE FIELD IS NOT AT MAZIMUM. IF DEPTH * 342 
C* IS EQUAL TO WRI, WATER IS COMPUTED AS WASTE • 342 
C 342 
670 RNTC=0.0 343 
IN0=1 344 
NAT-1 345 
NUA=1 346 
675 IF(DEPTH(NUA)-WRI)685,680,680 347 
680 WI=DEPTH<NUA)+WIRR 348 
GO TO 655 349 
C 349 
C*********************************************************************** 349 
C* IRRIGATING A GIVEN ROTATION AREA, ACCUMULATING THE WATER APPLI-* 349 
C* CATION, COMPUTING THE DEPTH AND RUNOFF FOR A GIVEN ROTATION AREA, * 349 
C* AND MAKING SURE THERE IS NO NEGATIVE RUNOFF * 349 
C*********************************************************************** 349 
C 349 
685 WIRRA(NUA)=ECESS 350 
WI=WI+WIRRA(NUA) 351 
WIB=WI-WRI-TDW(NUA) 352 
DEPTH(NUA)=DEPTH(NUA)+WIRRA(NUA) 353 
RNAU(NUA)=DEPTH(NUA)"WRI 354 
IF{RNAU(NUA)>690,690,695 355 
690 RNAU(NUA)=0.0 356 
C 356 
C*********************************************************************** 356 
C* COMPUTING THE AVAILABLE STORAGE IN THE FIELD AT THE END OF THE » 356 
C* DAY, SETTING DEPTHS EQUAL TO WRI AND CUMULATIVE MOISTURE DEPLETION * 356 
C* EQUAL TO ZERO WHEN DEPTH OF WATER IS MORE THAN THE HEIGHT OF THE * 356 
C» SPILLWAY * 356 
C*********************************************************************** 356 
C 356 
695 00700L=1»NAC 357 
700 WS(L)=WS(L)-WIRR 358 
WS(NUA»=WR I-DEPTH(NUA) 359 
D0710L=1,NAC 360 
IF(DEPTH(L)-WRI>710,710,705 361 
705 0EPTH(L>=WRI 362 
TDW(L>=0.0 363 
710 CONTINUE 364 
C 364 
C*********************************************************************** 364 
C* COUNTING THE NUMBER CF MOISTURE-STRESS DAYS 10 DAYS AFTER THE * 364 
C* START OF THE IRRIGATION PRIOD * 364 
C*********************************************************************** 364 
C 364 
OC720LÎ:1 .NAC 365. 
IF(NPR[)CL).LE.10)GOTa7H0 366. 
IF(DEPTH(L).GT.0.0)G0T0715 367. 
NL(L)=NL(L)+l 268. 
IF(NL(l.).LE.3)GOT0720 369. 
NSTSSd-) = NSTSS<L) + 1 370. 
GOT0720 371. 
715 NLCL)=0 372. 
720 CONTINUE 373. 
C 373.1 
C*********************************************************************** 373.2 
C* MAKING SURE THERE IS NO NEGATIVE AVAILABLE STORAGE IN THE FIELD* 373.3 
C* AND COMPUTING AVERAGES OF SOME DAILY VARIABLES AND SUMMING THEM * 373.4 
C* THROUGH THE SEASON * 373.5 
r***********#*********************************************************** 373.6 
C 373.7 
D0725L«l.NAC 374. 
IF(WS<L).LT.O.O)WS(L)=0.0 375. 
725 CONTINUE 376. 
WS2«(WS(1)+WS(2)+WS(3)+WS(4)+WS(5))/ENAC 377. 
AIR"(WIRRA(II+WIRRA< 2)+WIRRA(3)+WIRRA<4)+WIRRA(5))/ENAC 378. 
SAIR=AIR+WIRR 379. 
CUIRR=CUIRR+SAIR 380. 
UNUSE=UNUSE+WA STE 381. 
WASTE=0.0 382. 
OVER=(RNAU(1)+RNAU(2>+RNAU(3)+RNAU(4)+RNAU<5))/ENAC 383. 
TRNO=TRNO+OVER 384. 
DWS-WS1-WS2 385. 
SDW^SDW+DWS 386. 
C 386.1 
C*********************************************************************** 386.2 
C* PRINTING OUT VALUES OF SOME DAILY VARIABLES IF NEEDED • 386.3 
r*********************************************************************** 386.4 
C 386.S 
IF(A)735,735,730 387. 
730 WRITE(6.85)WIRRA 388. 
WRITE(6,90)RNAU 389. 
WRITE(<5,95)NSTSS 390. 
WRITE(6tl00IY 391. 
WRITE(6»140)WS 392. 
WRITE(6t145»DEPTH 393. 
C 393.1 
C*********************************************************************** 393.2 
C* SETTING THE CUMULATIVE WATER APPLICATION AND CUMULATIVE MOISTURE 393.3 
C* DEPLETION WHEN THE AMOUNT OF WATER APPLIED IS EQUAL OR GREATER THAN » 393.4 
C* THE AMOUNT REQUIRED, AND REINITIALIZING IRRIGATION WATER AND RUNOFF * 393.5 
C*********************************************************************** 393.6 
Q 393.7 
7 3 5  1 F < W I B ) 7 4 S . 7 4 0 » 7 4 0  394. 
740 WI=:0.0 395. 
TDW(NUA)=0.0 396. 
745 D0750L.= 1 tNAC 397. 
WIRRA(L)=0.0 390. 
750 RNAU(L.>=0.0 399. 
C 399.1 
C*********************************************************************** 399.2 
C» PRINTING OUT THE AVERAGE AMOUNTS OF AVAILABLE STORAGE AT THE * 399.3 
C* START AND END OF DAY. CHANGES OF STORAGE. SUM OF WATER APPLIED AND * 399.4 
C* RUNOFF IF NEEDED * 399.5 
C*********************************************************************** 399.6 
C 399.7 
IF(0)760.760.755 400. 
755 WRITE(6tl60) WS1 . V/S2 ,D WS , SAI R .OVER 401. 
760 CONTINUE 402. 
C 402.1 
C*********************************************************************** 402.2 
C* CHECKING IF THE IRRIGATION PERIOD OR THE SEASON IS OVER * 402.3 
C*********************************************************************** 402.4 
C 402.5 
IF(NPRDtNUA)-PLTV)765.770.770 403. 
765 IF(K-NSEASN)400.770.770 404. 
C 404.1 
C*********************************************************************** 404.2 
C* COMPUTING THE YIELD OF RICE FOR EACH ROTATION AREA AND AVERAG- * 404.3 
C* ING THEM. THE AVERAGE YIELD EQUAL TO 2.43 TONS/ACRE INDICATES NO » 404.4 
C» MOISTURE STRESS * 404.5 
C*********************************************************************** 404.6 
C 404.7 
770 D0775L=1.NAC 405. 
Y(L)=6.0-0.143*NSTSS(L) 406. 
IF(Y(L).LT.0.0)Y(L)=0.0 407. 
775 CONTINUE 408. 
YA=(Y(1)+Y(2)+Y(3)+Y(4)+Y(5))/(ENAC*2.47) 413. 
776 IF((2.43-YA).LT.O.OOl)NSYR=NSYR+l 413.11 
AQA=QASUM/8 414. 
C 414.1 
C*********************************************************************** 414.2 
C* PRINTING OUT VALUES OF SOME SEASONAL VARIABLES IF NEEDED * 414.3 
C*********************************************************************** 414.4 
C 414.5 
IFC 0785.785.780 415. 
780 CONTINUE 416. 
WRITE<6.130)AC.KYR.NAC,RNT.NIRR.CUIRR.SDW.TRNC.UNUSE.YA.AQA 417 
C 417.1 
C*********************************************************************** 417.2 
C* CUMULATING THE SEASONAL YIELD OF RICE RUNOFF AND WATER CON- * 417.3 
C* SUMPTION * 417.4 
C*********************************************************************** 417.5 
c 417.6 785 SYA=SYA+YA 418. 
SRNa=SRNO+TRNO 419. 
SWC=SWC+SOW 420 
C 420.1 
C*********************************************************************** 420.2 
C» CHECKING IF THE NUMBER OF YEARS OF RECORD HAVE BEEN PROCESSED * 420.3 
C* AND COMPUTING THE AVERAGE OF ANNUAL YIELDS, RUNOFF AND WATER CON- * 420.4 
C+ SUMPTION * 420.5 
C*********************************************************************** 420.6 
C 420.7 
IF(KYR-NYR)190,790.900 421. 
790 ASYA(NUC,NR)=SYA/NYR 422. 
ASRNO(NUC,NR)=SRNC/NYR 423. 
ASWCCNUC,NR)=SWC/NYR 424. 
C 424.1 
C*********************************************************************** 424.2 
C* SEARCHING FOR THE MAXIMUM YIELD AND THE OPTIMUM WATER MANAGE- * 424.3 
C* MENT AND THEIR EFFECTS ON RUNOFF AND WATER CONSUMPTION * 424.4 
C*********************************************************************** 424.5 
C 424.6 
IF(ASYA(NUC,NR)-YMAX)800,795,795 425. 
795 YMAX=ASYA(NUC,NR) 426. 
NACO=NAC 427. 
RNTO=RNT 428. 
WCMAX=ASWC(NUC,NR) 429. 
RNOMAX=ASRNO<NUC,NR) 430. 
C 430.1 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  430.2 
C* RECORDING THE NUMBER CF MOISTURE-STRESS-FREE YEARS AND COMPUT- * 430.3 
C* ING THE SUM OF YIELDS. RUNOFF AND WATER CONSUMPTION FOR A PARTICULAR* 430.4 
C* POTATION UNIT AND ROTATION INTERVAL * 430.5 
C*********************************************************************** 430.6 
C 430.7 
800 NSYRT0(NUC,NR)=NSYR 431. 
USYA=USYA+ASYA(NUC,NR) 432. 
USRNO=USRNO+ASRNO(NUC,NR) 433. 
USWC=USWC+ASWC<NUC,NR) 434. 
RSYA(NR)=RSYA(NR)+ASYA(NUC,NR) 435. 
RSPNO(NR)=RSRNO(NR)4ASRN0(NUC,NR) 436. 
RSWC(NR)=RSWC(NR)+ASWC(NUC,NR) 437. 
RNTAB<NR)=RNT 438. 
C 438.1 
C*********************************************************************** 438.2 
C* CHECKING IF ALL ROTATION INTERVALS HAVE BEEN PROCESSED AND * 438.3 
C* COMPUTING THE AVERAGE AMOUNTS OF YIELD, RUNOFF AND WATER CONSUMPTION* 438.4 
C* FOR A PARTICULAR IRRIGABLE AREA AND ROTATION UNIT * 438.5 
C*********************************************************************** 438.6 
C 438.7 
IF(RNT-RNTM)185.805,900 439. 
805 UYA(KAC.NUC)=USYA/NUD 440. 
URNO(KAC,NUC)=USRNO/NUD 441. 
UWC(KAC.NUC)=USWC/NUO 442. 
C 442.1 
C*********************************************************************** 442.2 
C* CHECKING IF ALL ROTATION UNITS HAVE BEEN PROCESSED AND COMPUT- • 442.3 
C» ING THE AVERAGE AMOUNTS OF YIELD, RUNOFF AND WATER CONSUMPTION FOR A* 442.4 
C* PARTICULAR IRRIGABLE AREA AND ROTATION INTERVAL * 442.5 
C*********************************************************************** 442.£ 
C 442.7 
IF(NAC-NACMn80.810,900 443. 
810 D0815MR=1,NR 444. 
RYA(KAC.MR >=RSYA(MR)/NUR< MR) 445. 
RRNO(KAC.MR)=RSRNO(MR)/NUR(MR) 446. 
RWC(KAC,MR)=RSWC(MR)/NUR(MR) 447. 
815 CONTINUE 448. 
C 448.1 
C*********************************************************************** 448.2 
C* STORING THE OPTIMAL VALUES AND OTHER CORRESPONDING INFORMATION * 448.3 
C* FOR A PARTICULAR SIZE OF IRRIGABLE AREA * 448.4 
C*********************************************************************** 448.5 
C 448.€ 
ACTAB(KAC)=AC 449. 
NACOP(KAC)=NACO 450. 
RNTOP(KAC)=RNTO 451. 
RNOMX(KAC)=RNOMAX 452. 
WCMX(KAC)=WCMAX 453. 
YOP(KAC)=YMAX 454. 
C 454.1 
C*********************************************************************** 454.2 
C* COMPUTING THE TOTAL RICE PRODUCTION AND PROFIT FOR A PARTICULAR* 454.3 
C* SIZE OF IRRIGABLE AREA * 454.4 
C*********************************************************************** 454.4 
C 454.5 
PROD(KAC)=ACTAB(KAC »*YOP(KAC) 435. 
ANCOMe=PROO(KAC)*PRICE 456. 
XPENSe=ACTAB(KAC)*COST 457. 
PROFIT(KAC)= ANCOME- XPENSE 458. 
C 458.1 
C*********************************************************************** 458.2 
C* CHECKING IF ALL IRRIGABLE AREAS HAVE BEEN PROCESSED AND PRINT- * 458.3 
C* ING OF ALL NEEDED INFORMATIONS AS SHOWN IN THE FOLLOWING FORMAT * 458.4 
C* SPECIFICATION * 458.5 
C*********************************************************************** 458.e 
C 458.7 
IF(AC-ACM)175»820,900 459. 
820 IF(E)900,900,825 460. 
825 WRtTEC6,826) 461. 
WRITE(6,827) 462 
WRITE(6,828) 463 
WRITE(6,829) *64 
WRITE(6,830) 465 
826 FORMAT* M«.20Xt «COMPUTER OUTPUT SHOWING THE AVERAGE AMOUNT OF SEAS 466 
-ONAL WATER') 467 
827 FORMAT*20X,'CONSUMPTION, RUNOFF, YIELD AND NUMBER OF FREE MOISTURE 468 
—STRESS') 469 
828 FORMAT*20X,«YEARS FOR DIFFERENT ROTATION UNITS AND ROTATION INTERV 470 
-ALS') 471 
829 FORMAT*•0«,20X,• ROTUNIT INTERVAL WCONSUMPTION RUNOFF YIELD 472 
- NOSYEARS') 473 
830 FORMAT(20X,* (DAYS) * INCHES) (INCHES) (TON/A)') 474 
00840MU=1»NUC 475 
D0835MR=L,NR 476 
WRITE(6,841)MU,RNTAB*MR),ASWC(MU,MR),ASRNO*MU,MR),ASYA*MU,MR),NSYR 477 
-TB*MU,MR) 478 
835 CONTINUE 479 
840 CONTINUE 480 
WRITE<6,842) 481 
WRITE(6,843) 482 
WRITE*6,844) 483 
WRITE*6,845) 484 
WRITE*6,846) 485 
841 FORMAT*20X,I9,F9.0,3F10.2,I9) 486 
842 FORMAT*'1•,20X,'COMPUTER OUTPUT SHOWING THE AVERAGE AMOUNT OF SEAS 487 
-ONAL WATER') 488 
843 FORMAT*20X.'CONSUMPTION» RUNOFF AND YIELD FOR DIFFERENT ROTATION U 489 
-NITS AND') 490 
844 F0RMAT*20X,'IRRIGABLE AREA') 491 
845 FORMAT*'0',20X,' IRRIG AREA ROTUNIT WCONSUMPTION RUNOFF 492 
YIELD') 493 
846 FORMAT*20X»' (ACRES) * INCHES) (INCHES) (TON/A 494 
-CRE') 495 
D0855MA=1,KAC 496 
00850MU=1,NUC 497 
WRITE*6,856)ACTAB*MA)#MU,UWCTMA.MU),URNO*MA»MU).UYA*MA,MU) 498 
850 CONTINUE 499 
855 CONTINUE 500 
WRITE*6,842) 501 
WR1TE*6,858) 502 
WRITE*6,859) 503 
WRITE*6»860) 504 
WRITE*6.861) 505 
856 F0RMAT*20X,F10.2,I10,3F12.2) 506 
858 FORMAT*20X,'CONSUMPTION.RUNOFF AND YIELD FOR DIFFERENT ROTATION IN 507 
-TERVALS') 508 
859 FORMAT*20X,'AND IRRIGABLE AREA') 509. 
860 FORMAT*'0*,20X,' IRRIG AREA INTERVAL WCONSUMPTION RUNOFF 510. 
861 FORMATC20X»' (ACRES) (INCHES) (INCHES) (TONS/A 512. 
-CRE') 513. 
862 FORMAT(20X,4F11.0,F10.2) 513.1 
00870MA=1tKAC 514. 
D0865MR=1.NR SIS. 
WRITE(6.862)ACTAB(MA)#HNTAB(MR),RWC(MA.MR),RRNO(MA.MR).RVA(MA.MR) 516. 
865 CONTINUE 517. 
870 CONTINUE 518. 
WRITE(6,871) 519. 
WRITE(6»872) 520. 
WRITE(6f873) 521. 
WRITE(6.874) 522. 
871 FORMAT(*1',20X,'COMPUTER OUTPUT SHOWING THE OPTIMAL ROTATION UNIT, 523. 
-ROTATION") 524. 
872 F0RMAT(20X.•INTERVAL AND YIELD FOR DIFFERENT IRRIGABLE AREAS') 525. 
873 FORMAT(•0».20X.• IRRIGABLE AREA ROTATION UNIT ROT INTERVAL OPTI 526. 
-MAL YIELD') 527. 
874 FORMATC20X,' (ACRES) (DAY) (TONS/A 528. 
-CRE*) 529. 
DC880MA=1iKAC 530. 
WRITE(6,881)ACTAB(MA).NACOP(MA).RNTOP(MA),YOP(MA) 531. 
880 CONTINUE 532. 
WRITE(6,882) 533. 
WRITE(6,883) 534. 
WRITE(6,884) 535. 
WRITE(6,885) 536. 
WRITE(6*886) 537. 
881 FORMAT(20X,F12.0,I14,F14.0,F14.2) 538. 
882 FORMAT(•1•.20X.'COMPUTER OUTPUT SHOWING THE WATER CONSUMPTICN. RUN 539. 
-OFF') 540. 
883 FQRMAT(20X,»PRODUCTION AND PROFIT FOR OPTIMAL WATER MANAGEMENT FOR 541. 
'-') 542. 
884 F0RMAT(20X,'DIFFERENT IRRIGABLE AREAS') 543. 
885 FORMAT('0'f20X,'IRRIGABLE AREA WCONSUMPTION RUNOFF PRODUCTION 544. 
-PROFIT') 545. 
886 FORMAT(20X.' (ACRES) (INCHES) (INCHES) (TONS) ($)') 546. 
887 FORMAT(20X,3F11.0 ,F12.3«F10.0) 547. 
00890MA=1tKAC 548. 
WRITE(6,887)ACTAB(MA),WCMX(MA).RNOMX(MA).PROD(MA)•PROFIT(MA) 549. 
890 CONTINUE 550. 
900 STOP 551. 
END 430. 
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APPENDIX E: SAMPLE COMPUTER OUTPUT 
The sample computer output consists of the short term and long term 
simulation results. The short term simulation result shows the daily 
changes of important dynamic variables for 2 seasons—one with abundant 
water supply and the other with scarce water supply. It also shows the 
daily data used as input which were modified into effective rainfall 
(EFFRAIN), potential évapotranspiration (POTEVA), moisture depletion 
(DEPLTN) and allowable diversion (ALLQ). During land preparation, the 
water applied for land preparation,the number of days used for land 
preparation and the cumulative moisture depletion after full irrigation 
are shown each day. During the 7-day plant recovery period, only the 
input data and the cumulative moisture depletion after full irrigation 
are shown each day. Values of additional dynamic variables are shown 
during the irrigation period for each rotation area. 
The available irrigation water is the depth (inches) of water in 
the field equivalent to the allowable diversion as applied into a given 
rotation area. The excess water is the amount of runoff (inches) during 
the day for each rotation area. The number of moisture-stress days is 
the number of days minus 3 counted from the day when the depth of water 
in the field becomes zero or less. The water storage available is the 
space created by moisture depletion. It is zero when the depth of water 
in the field is maximum. And the depth of irrigation water is the depth 
of water in the field for each rotation area. Both short term and long 
term simulation results were obtained using EFF = 80%, WRl = 3 inches. 
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PERC = .1063 inch/day, QU = 150 cfs and FRACQ = 50%. 
The long term simulation results show the amount of some seasonal 
variables for different irrigable areas and water management com­
binations. The WATERAPP is the total amount of water applied (inches) 
on a given irrigable area; the DEPLETION is the total amount of water 
consumption (inches) during the season; the RUNOFF is the total amount 
of runoff (inches); the NUSEWATER is the amount of water not diverted 
from the river and the POTYIELD is the grain yield of rice (tons/acre) 
for the different sizes of irrigable areas (AREA), years (KYR), rota­
tion units (NAC) and rotation intervals (INTER). The NIRR is the 
number of irrigation cycles and times the area has been at maximum 
depth of water from both rainfall and stream diversion. 
At the end of the long term simulation, the computer output show­
ing the average amount of seasonal water consumption, runoff, yield 
and number of free moisture-stress years for different rotation units 
and rotation intervals for the largest irrigable area considered is 
printed. The computer output showing the average amount of seasonal 
water consumption, runoff and yield for different rotation units and 
irrigable areas ; the computer output showing the average amount of 
seasonal water consumption, runoff and yield for different rotation 
intervals and irrigable areas; the computer output showing the optimal 
rotation unit, rotation interval and yield for different irrigable 
areas ; and the computer output showing the water consumption, runoff, 
rice production and profit for optimal water management for irrigable 
areas are also printed at the end of the long term simulation. 
COMPUTER OUTPUT SHOWING VALUES OF IMPORTANT DYNAMIC VARIABLES DURING A SEASON 
_i '2 3 
DAY DESCRIPTION EFRAIN POTEVA DEPLTN ALLO 
1 DATA USED _ 0.0 0.04 0.15 04.00 
WATER FOR LAND PREP%B%TICN 5.05 0.0 0.0 0.0 
DURATION OF LAND PREP 1  0 0 
CUM. WATER DEPLET. AFTER FULL IRRI6. 0.0 0.0 0.0 C.O 
2 DATA USED 1.25 0.13 0.23 462.50 
WATER FOR LAND PPEP%R%TlON 6.50 6.50 6.50 0.0 
DURATION OF LAND PREP 0 0 2 0 
CUM. WATER DEPLET. AFTER FULL IRRIG. 0.0 0.0 0.0 0.0 
UNDIVERTED OR UNUSED WATER 7.65 
CUM°^WATER^DEPt:ET7~7rFTER FULL IRRIcl* 0.25 150.00 ^ 0.14 0.14 0.0 
UNDIVERTED CR UNUSED WATER 3.57 
4 DATA USED 0.0 0.15 0.26 150.00 
CUM. WATER DEPCETT BFTER FULL IRRIG. 0.29 0.29 0.2S C.O 
UNDIVERTED OR UNUSED WATER 3.57 
5 DATA USED 0.0 0.17 0.27 114.50 
CUM. WATER OEPCCTT AFTER FULL IRRIG. 0.46 0.46 0.46 O.C 
UNDIVERTED OR UNUSEC WATER 2.73 
6 DATA USED 0.0 0.16 0.27 99.00 
CUM. WATER DEPCETT 75FTER FULL IRRIG. 0.62 0.62 0.62 0.0 
UNDIVERTED OR UNUSED WATER 2.36 
CUM^^WATER^DEPCET7"*FTER FULL IRRIcl^ 0.27 90.00 Q^-jq 0.78 0.78 0.0 
UNDIVERTED CR UNUSED WATER 2.14 
CUM.^WATER^OEPHETT-T^FTER FULL idRIG*^ 0.26 00.00 o.92 0.92 0.0 
UNDIVERTED OR UNUSED WATER 1.90 
CUM?*WATE*^DEP[E7:-%F7ER FULL IRRIcl* 
UNDIVERTED OR UNUSED WATER 
^CUMU*WATER^DEPCET%-%fTER FULL IRRIG?® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^0EPCETT"7«FTER FULL IRRIG^* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°^WATER^C)EPCETT~75PTER FULL IRRIcf^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^t)EPrETT~7JF7ER FULL IRRIG«° 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION HATER 
^CUM?*WATER^DEPCET%-%FTEP FULL IRRIG^® 
INTERVAL OF KRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
0.25 70.00 
0.19 65.50 
0.35 64.50 
0.34 61.00 
0.41 59.00 
0.38 SO.50 
1.02 1.02 1.02 0. 0 
1 .67 
1.11 1.11 1.11 0.0 
4.68 0.0 0.0 0.0 
0.57 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.0 4.11 4.11 0.0 
3.00 -1.11 -1.11 0.0 
0.35 1. 19 1 .19 0.0 
0.0 4.61 0.0 0.0 
0.0 0.41 0.0 0.0 
0 0 0  
0.0 0.0 0.0 0 .  c 
0.35 O.C 4.19 0.0 
2.65 3.00 -1.19 0. 0 
0.69 0.34 1 .31 0.0 
0.0 0.0 4.36 0.0 
0.0 0.0 0.05 0.0 
0  0 0 I 
0.0 0.0 0 .0 O.C 
0.69 0.34 0.0 0.0 
2.31 2.66 2.00 0.0 
1.10 0.75 0.41 0.0 
1. 40 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 c.o 
0 0 0  ( 
0.0 0.0 0 .0 0.0 
1.10 0.75 0.41 0.0 
1.90 2.25 2.59 0.0 
•
 
>
 
C
D
 
1.13 0.79 0.0 
I . 20 
0.0 0.0 0.0 0. 0  
cn 
w 
0 . 0  0 . 0  0 .0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
WATER STORAGE AVAILABLE 
OEPTH OF IRRIGATION VlATER 
*CUM?*WATER^0EP[ET7-%rTER FULL IRRICZ* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS OAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION VlATER 
*CUM°*W^^ER^0EPCET7-%FTER FULL IRRIG^° 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM°*WATE^^DEPCETI-%rTER FULL IRRIG.^ 
AVAILABLE IRRIGATION VlATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^B EPCETI-SFTER FULL^IRRIci^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUNU*WA^EP^DEPCET%-%FTER FULL IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
50.00 
5 1  . 5 0  
48.50 
4 7 . 5 0  
50.00 
1.48 1.13 0.79 0. 0 
1 . 5 2  1 .87 2.21 0.0 
1.88 •
 
U1
 
4^
 
1.20 0 .  c 
1 . 19 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 o.c 
1.88 1.54 1.20 0.0 
1.12 1.46 1.80 0.0 
2.29 1 .94 1 .60 0.0 
3.68 0.0 0.0 0.0 
1 .39 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.0 1  .94 1 .60 0.0 
3.00 1.06 1  .40 0.0 
0.37 2.31 1.97 0.0 
0.0 3.46 0.0 0.0 
0.0 1 . 1 5  0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.37 0.0 1  .97 0.0 
2 . 6 3  3 . 0 0  1.03 0.0 
0.37 0.01 1  . 9 8  0.0 
0.0 0.0 3 . 3 9  0.0 
0.0 0.0 1.42 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.37 0.01 0.0 0.0 
2 . 6 3  2 . 9 9  3 . 0 0  0.0 
0.68 0 . 3 2  0.31 
o
 
.
 
o
 1. 19 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0  ( 
0.0 0.0 0.0 0.0 
0.68 0.32 0.31 0.0 
2 . 3 2  2.68 2.69 0.0 
U1 
CUM. WATER DEPCETT~7^FTER FULL IRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATICN WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET:-%FTER FULL IRRIG" 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCET%-%FTER FULL IRR?6^^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WÂTER^OEPCET7"7ÎFTER FULL^IRRIcî* 0*35 
AVAILABLE HRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°^WATER^DEPCET7~RFTER FULL IRRIGÎ^ 
AVAILABLE HRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCETT-%fTER FULL IRRIGÎ^ 0.30 
SO.50 
56.50 
67.50 
S2.50 
95.00 
46.00 
1.10 0.73 0.72 
o
 
.
 
o
 
1 .20 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.10 0.73 0.72 0.0 
1.90 2.27 2.28 0.0 
1.45 1.09 1 .08 0.0 
1 .34 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 1 
0.0 0.0 0.0 0.0 
1.45 1.09 1.08 c.o 
1.55 1.91 1.92 0.0 
1.93 1.56 1 .55 0.0 
4.82 0.0 0.0 0.0 
2.89 0.0 0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.0 1 .56 1.55 0.0 
3.00 1.44 1.45 0.0 
0.0 1 .29 1.28 0.0 
0.0 6.60 0.0 0.0 
0.27 5.32 0.0 0.0 
0 0 0 ( 
0. 0 0.0 0.0 0.0 
0.0 0.0 1.28 0.0 
3.00 3.00 1.72 0. 0 
0.27 0.27 1.55 0.0 
0.0 0.0 6.78 c.o 
0.0 0.0 5.23 0.0 
0 0 0 < 
0.0 0.0 0.0 0.0 
0.27 0.27 0.0 0.0 
2.73 2.73 3.00 0.0 
0.57 0.57 0.30 0.0 
Ol 
cn 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CWM°*WATER^DEPCETT-%PTER FULL^IRRIGÎ^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUMU*WATER^DEPCET7-%PTER FULL®IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM.'^WATER^DEPCETTn^FTER FULL^IRRIG^® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^0EPCET7~7*PTER FULL IRRIcf^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCETT-%FTER FULL IRRIGÎ^ 
AVAILABLE IRRIGATION WATER 
21 46.00 
47 150.00 
38 ISO.00 
37 144.00 
24 135.00 
1 . 09 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 O.C 
0 0 0 
0. 0 0.0 0.0 0.0 
0.57 0.57 0.30 0.0 
2.43 2.43 2.70 0.0 
0.63 0.63 0.35 0.0 
1 . 09 
0.0 0.0 0.0 C.O 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.63 0.63 0.35 0.0 
2.37 2.37 2.65 0.0 
1.06 1.06 0.78 0. 0 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 1 
0.0 0.0 0.0 0.0 
1.06 1.06 0.78 0.0 
1 .94 1.94 2.22 0.0 
0.97 0.97 0.70 0.0 
0.71 0.0 0.0 0.0 
9.74 0.0 0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 0. 0 
0.0 0.97 0.70 0.0 
3.00 2.03 2.30 0.0 
0.37 1 ,33 1.06 0.0 
0.0 10.28 0.0 0.0 
0.0 8.95 0.0 0.0 
0 0 0 < 
0. 0 0.0 0.0 0.0 
0.37 0.0 1 .06 0.0 
2.63 3.00 1.94 C.O 
0.61 0.24 1 .30 0.0 
0.0 0.0 9.64 0.0 
cn 
a> 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^OePtETT'T^FTER FULL^IRRIG^* 
INTERVAL OF IRRIGATION MATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^water^DEPCCTT~SFTER FULL^IRRIGI ^  
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCETT-%FTER FULL'^IRRIGI ®  
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^OEPCETT~}*FTER FULL^IRRIGI® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATE#^DEPCET%"%FTER FULL IRRIGÎ^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
0.37 107.00 
0.22 ISO.00 
0.29 150.00 
0.28 ISO.00 
0.24 150.00 
o
 
•
 
o
 O
 
•
 
o
 
8.34 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.61 0.24 0.0 0.0 
2.3S 2.76 3.00 0.0 
0.57 
o
 
CM •
 
O
 
O
 
o
 
O
 • 
o
 
2. ES 
0.0 0.0 0.0 0.0 
0.0 0.0 0.04 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.57 0.20 0.0 0. 0 
2.43 2.80 3.00 0.0 
0.48 0.11 O
 
•
 
o
 o
 
.
 
o
 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.09 0.0 
0 0 0 0 
0.0 0.0 0.0 o.c 
0.48 0.11 0.0 0.0 
2.52 2.89 3.00 0.0 
0.24 O
 
•
 
o
 
o
 
•
 
o
 
0.0 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.13 0.24 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.24 0.0 0.0 0.0 
2.76 3.00 3.00 0.0 
0.45 0.22 0.22 0.0 
10.71 . 0.0 0.0 0.0 
10.26 0.0 0.0 0.0 
0 0 0 0 
0.0 0.0 0.0 0. 0 
0.0 0.22 0.22 0.0 
3.00 2.78 2.78 0.0 
0.24 0.46 0.46 0.0 
0.0 10.71 0.0 0.0 
0.0 10.25 0.0 0.0 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE: AVAILABLE 
DEPTH OF IRRIGATION kATER 
^CUM?*WATER^DEP[ET7-%FTER FULL IRRIG?^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATE#^DfPCET7~%PTER FULL IRRIGI® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WA^E#^DEPCET%-%FTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^SEPCFTT-t^FTER FULL IRRIGT^ 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETT~%FTER FULL^IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
0.29 150.00 
0.44 150.00 
0.42 126.00 
0.34 119.00 
u  
0.0 
u  
0.0 
V  
0.0 O.C 
0.24 O.C 0 .46 0.0 
2.76 2.00 2.54 0.0 
0.61 0.37 0.63 0.0 
0.0 0.0 10.71 0 .  c  
0.0 0.0 9.88 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.61 0.37 0.0 0.0 
2.39 2.63 3.00 O.C 
0.90 0.66 0.29 
o
 
.
 
o
 
3. 57 
0.0 0.0 0.0 0.0 
0.0 O.C 0.0 0.0 
0 0 0 1  
0.0 0.0 0.0 0 .  c 
0.90 0.66 0.29 0.0 
2.10 2.34 2.71 0.0 
1.34 1.10 0.73 
o
 
•
 
o
 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0*0 0.0 
1.34 1.10 0.73 0.0 
1.66 1.90 2.27 0. 0 
1.75 1.51 1.15 0.0 
3. 0 0  
0. 0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 1  
0.0 0.0 0.0 0.0 
1.75 1.51 1.15 0.0 
1.25 1.49 1 .85 0.0 
1.72 1.48 1 .12 0.0 
8.50 0.0 0.0 0.0 
6.77 0.0 0.0 0.0 
0 0  0 ( 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION tATER 
*CUKU*WATER^DEPCETT-%FTER FULL IRRIG^® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH CF IRRIGATION hATER 
*CUNU*WATER^DEPCETT"%FTER FULL IRRIG.^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCET7-%rTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM.^ÎSATER^OEPCCTT'TSFTER FULL IRRlcf^ 
INTERVAL OF KRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER , 
NUMBER OF STRESS DAYS 
POTENTIAL YKELO RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETT"%FTER FULL IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
0.48 121.00 
0.42 150.00 
0.36 144.00 
0.33 ISO.00 
0.47 114.50 
0.0 0.0 0.0 0.0 
0.0 1 .48 1.12 0.0 
3.00 1.52 1 .88 0.0 
0.48 1.96 1 .60 0.0 
0.0 8.64 0.0 0.0 
0.0 6 .68 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.48 0.0 1.60 0.0 
2.52 2.00 1.40 0.0 
0.90 0.42 2.01 0.0 
0.0 O.C 10.71 0. 0 
0.0 0.0 8.70 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.90 0.42 0.0 0.0 
2.10 2.58 3.00 O.C 
1.25 0.77 0.36 0.0 
3. 43 
0.0 0.0 0.0 0.0 
0. 0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1 .25 0.77 0.36 O.C 
1.75 2.23 2.64 0.0 
1.59 1.10 0.69 
o
 
•
 
o
 
3. 57 
0.0 0.0 0.0 0.0 
0 , 0  0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.59 1.10 0.69 0.0 
1.4 1 1.90 2.31 O.C 
2.06 1.S8 1.16 0.0 
2. 73 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 O
 
•
 
o
 
o
 
•
 
o
 
o
 
o
 0.0 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION HATER 
*CUM°*WATER^DEPCETT-%fTER FULL^IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETT-%fTER FULL^IRRIG»^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION (HATER 
*CUM?*WATER^OËP[ETT-%PTER FULL^IRRIG?^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YJtELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEP[ETT-%FTER FULL^IRRlÔÎ* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^{)EPCETT~7*FTER FULL^IRRIG.*' 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
0.13 104.00 
0.35 105.50 
0.37 102.50 
0.3S €5.00 
0.51 150.00 
2.06 1 .58 1 .16 0.0 
0.94 1 .42 1.84 0. 0 
1.77 1.29 0.87 0.0 
7.43 0.0 0.0 0.0 
5.66 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.0 1 .29 0.87 0.0 
3.00 1.71 2.13 0.0 
0.30 1.59 1.18 0.0 
0.0 7.53 0.0 c.o 
0.0 5.94 0.0 0.0 
0 0 0 1  
0.0 0.0 0.0 0.0 
0.30 0.0 1.18 0.0 
2.70 3.00 1 .82 0.0 
0.39 0.09 1.26 0.0 
0.0 0.0 7.32 0 .  c 
0.0 0.0 6.06 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.39 0.09 0.0 0.0 
2.61 2.91 3.00 0.0 
0.70 0.40 0.31 0. 0 
2. 02 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 0. 0 
0.70 0.40 0.31 0.0 
2.30 2.60 2.69 0.0 
1.17 0.87 0.78 
o
 
•
 
o
 
3. S7 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 o.c 
1.17 0.87 0.78 0.0 
1.63 2. 13 2.22 0. 0 
CUM. WATER DEPCCTI'TSFTER FULL IRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCE77-%rTSR FULL^IRRIG?^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEP[E77"%fTER FULL IRRIGI® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION HATER 
^CUM?*WA^ER^0EPCETT-%F7ER FULL IRRIGT® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET%-%FTER FULL IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
56 DATA USED 0.0 0.10 
0.30 150.00 
0.56 150.00 
0.21 150.00 
0.46 150.00 
0.46 150.00 
1.00 0.70 0.61 0.0 
2. 57 
0.0 0.0 0.0 0. 0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 O.C 
1.00 0.70 0.61 0.0 
2.00 2.30 2.39 O.C 
o
 
o
 O
 
•
 
o
 
o
 
.
 
o
 
o
 
o
 
3. 57 
0.0 0.0 0.0 0.0 
1.22 1.53 1.61 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.0 O.C 0.0 0.0 
3.00 3.00 3.00 0.0 
0.21 0.21 0.21 0.0 
0.0 10.71 0.0 0.0 
0.0 10.50 0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.21 O.C 0.21 0. 0 
2.79 3.00 2.79 0.0 
0.67 0.46 0.67 0.0 
0.0 0.0 10.71 0.0 
0.0 0.0 10.04 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.67 0.46 0.0 0.0 
2.33 2.54 3.00 0.0 
•
 
Cil
 
0.92 0.46 0.0 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 < 
0.0 0.0 0.0 O.C 
1.13 0.92 0.46 0.0 
1.87 2.06 2.54 0.0 
0.21 150.00 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION KtATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCETT-%?TER FULL IRRIG.* 
INTERVAL OF IRRIGATION MATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^OEPCET:-%rTER FULL IRRIG^* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^OEPCETT-%FTER FULL^IRRIG!® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM°*WA^ER^OEPCET%"%FTeR FULL IRRIc!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^OEPCETT-%FTER FULL IRRIGI^ 
INTERVAL OF IRRIGATION WATER UNUSED 
0.42 150.00 
0.45 150.00 
0.28 145.50 
0.40 116.00 
0.24 110.00 
1 .34 1.13 0.66 O
 
# o
 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.34 1.13 0.66 0.0 
1.66 1.87 2.34 0.0 
1.75 1.54 1.08 0.0 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.75 1.54 i.oe o.c 
1.25 1.46 1.92 0.0 
2.20 1 .ss 1.53 0.0 
0.71 0. c 0.0 0.0 
8.51 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.0 1 .99 1.53 0.0 
3.00 1.01 1 .47 0.0 
0.24 2.23 1 .77 0.0 
0.0 10.39 0.0 0.0 
0.0 8.16 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.24 0.0 1.77 0.0 
2.76 3.00 1.23 0.0 
0.64 0.40 2.16 0.0 
0.0 0.0 8.28 0.0 
0.0 0.0 6.12 0.0 
0 0 0 
0. 0 0.0 0.0 0.0 
0.64 0.40 0.0 0.0 
2.36 2.60 3.00 0.0 
0.88 0.64 0.24 0.0 
2. 62 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS.DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
62 DATA USED 0 < 0  0. 
CUM. WATER DEPEFT. %FTER FULL IRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
63 DATA USED 0.13 0.2 
CUM. WATER DEPCETT^TJFTER FULL IRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YXELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION HATER 
^CUM?^WATER^DEPCCTT~AFTER FULL IRRIoi 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YXELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°^WATER^0EPCETT"»FTER FULL IRRIG1 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCET7-%FTER FULL IRRIG? 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
0.43 ICS.SO 
0.40 96.00 
0.26 90.00 
0.27 89.00 
0.34 85.00 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.88 0.64 0.24 0.0 
2.12 2.36 2.76 0.0 
1.3 1 1.07 0.67 0.0 
2. El 
0.0 0.0 0 .0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.31 1.07 0.67 0.0 
1.69 1.93 2 .33 0 .  c 
1.57 1.33 0.94 o
 
o
 
2. 28 • 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0  0 0 1  
0.0 0.0 0.0 0.0 
1.57 1.33 0.94 0.0 
1.43 1.67 2.06 0.0 
1.83 1 .59 1.19 0.0 
6.43 0.0 0 .0 0.0 
4.60 0.0 0.0 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.0 1.59 1.19 0.0 
3.00 1.41 1.81 0.0 
0.27 1.87 1 .47 0.0 
0.0 6.35 0.0 0.0 
0.0 4.49 0.0 0.0 
0 0 0 ( 
0.0 , 0.0 0.0 0.0 
0.27 0.0 1.47 0.0 
2.73 3.00 1.53 0.0 
0.61 0.34 1 .81 0.0 
0.0 0.0 6.07 c.o 
0.0 0.0 4.26 0.0 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION V»ATER 
67 DATA USED OoO 0.23 0.33 
CUM. WATER DEPEFT. T^FTER FULL JRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION KkATER 
®CUM°'^WATER^DEPCETT~75FTER FULL^IRRIG^® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CWM°*WA^ER^DEPrETT-%FTER FULL IRRIcf" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^DEPCE1T-75F7ER FULL IRRIG" 
AVAILABLE KRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET7"%PTER FULL IRRIG^® 0.49 
AVAILABLE IRRIGATION WATER 
EXCESS WATKR 
NUMBER OF STRESS DAYS 
72.00 
€5.50 
59.00 
55.00 
52.50 
0.0 0.0 0.0 0,0 
0.61 0.34 0.0 0.0 
2.39 2.66 3.00 0.0 
0.95 0.67 0.33 0.0 
1 . 71 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 c.o 
0 0 0 0 , 
0.0 0.0 0.0 0.0 
0.95 0.67 0.33 0.0 
2.05 2.33 2.67 0.0 
1.27 0.99 0.65 0.0 
1. £6 
0.0 0.0 0.0 C.O 
0.0 O.G 0.0 0,0 
0 0 0 0 
0.0 0.0 0.0 0.0 
1.27 0.99 0.65 0.0 
1.73 2.01 2.35 c.c 
1 .62 1.35 1.01 0.0 
1 . 40 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 c.o 
0 0 0 0 
0.0 0.0 0.0 0.0 
1.62 1.35 1.01 0.0 
1.28 1.65 1 .99 0.0 
2.10 1 .82 1 .48 0.0 
3.93 0.0 0.0 0.0 
1.83 0.0 0.0 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.0 1.82 1.48 0.0 
3.00 1.18 1.52 0.0 
0.49 2.31 1 .97 0.0 
0.0 3.75 0.0 0.0 
0.0 1.43 0.0 0.0 
0 0 0 0 
m 
POTENTIAL YXELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRUIGATION WATER 
^CUM?*WATER^DEPCÉT7-3FTER FULL IRRIG%^ 0.45 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?'^WATER^DEPCETT"":ÏFTER FULL IRRIG^^ 0.44 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCETT"%rTER FULL IRRIcf^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION kATER 
^CUNU*WA^E#^DEPCET%~%PTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^DEPCETT~ÎSFTÏR FULL IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
50.00 
46.50 
0.0 0.0 0.0 0. 0 
0.49 0.0 1.97 0.0 
2.51 3.00 1.03 0.0 
0.94 0.45 2.42 0.0 
0.0 0.0 3.57 0.0 
0.0 0.0 1.15 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.94 0.45 0.0 0.0 
2.06 2.55 3.00 0.0 
1.38 0.89 0.44 
o
 
o
 
1. 11 
0.0 0.0 0.0 c.o 
0.0 o.c 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.38 0.89 0.44 0.0 
1.6Z 2.11 2.56 0.0 
45.50 
43.50 
42.00 
1 .77 1.28 0.83 0.0 
1. 08 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.77 1.28 0.83 c.o 
1.23 1.72 2.17 0.0 
2.24 1.75 1 .30 0.0 
1. 04 
0.0 0.0 0.0 0.0 
0. 0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0 .0 0.0 
2.24 1.75 1.30 0. 0 
0.76 1.25 I .70 0.0 
2.62 2.13 1.68 0.0 
3.00 0.0 0.0 0.0 
0.38 0.0 0.0 0.0 
0 0 0 I o
 
•
 
o
 0.0 0.0 0.0 
a\ 
cn 
WATER STORAGE AVAILABLE 
DEPTH OF IRRKGATION WATER 
^CUM?*WATE^^OEP[ETT-%rTER FULL IRRIG^® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATEW^DEPrET7-%FTER FULL IRRICZ^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATE^^DEPrET:"%FTeR FULL IRRIG!® 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIE-LD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM?^WATER^OEPCET7""7ÎFTER FULL IRRIG?* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE: AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM°^WATER^DE:PI:ETT~7FTER FULL IRRIGI^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIE-LD RESPONSE 
WATER STORAGE AVAILABLE 
48 43.50 
42 44.00 
37 45.00 
51 46.00 
27 46.50 
0.0 2.13 1 .68 0.0 
3.00 0.87 1.32 0.0 
0.48 2.61 2.16 0.0 
0.0 3.11 0.0 0.0 
0.0 0.50 0.0 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.48 0.0 2.16 0.0 
2.52 3.00 0.64 c.o 
0.90 0.42 2.57 0.0 
0.0 0.0 2.14 0.0 
0.0 0.0 0.57 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.90 0.42 0.0 0.0 
2.10 2.58 3.00 0.0 
CM •
 0.78 0.37 0. 0 
1 . 07 1 cri 
0.0 0.0 0.0 0.0 or> 
0.0 0.0 0.0 0. 0 
0 0 0 0 
0.0 0.0 0.0 0.0 
1 .26 0.78 0.37 c.o 
1.74 2.22 2.63 0.0 
1.78 1 .30 0.88 
o
 
o
 
1. 09 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 0 
0.0 0.0 0.0 o.c 
1.78 1.30 0.88 0.0 
1.22 1.70 2.12 0. 0 
2.05 1.S7 1.15 
o
 
o
 
1. 11 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 0 
0.0 0.0 0.0 0. 0 
2.05 1.57 1.15 0.0 
DEPTH CF IRRIGATION tATER 
^CUN°*WATER^DEPCET7-%FTER FULL IRRIG!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL VltELO RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM,'^WATER^()EPtETT~7FTER FULL IRRIG** 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL VXELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM,^iÂTER^OEPCETT""HFTER FULL^IRRlSf ^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YXELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM?^WATER^I)EPCET7":RFTER FULL IRRIG?® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YXELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM?^WATER^C>EPT:ETT""7ÏFTER FULL IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
0.27 46.00 
0.22 47.50 
0.32 48.00 
0.39 44.00 
0.37 43.50 
0.95 1.43 
2.32 1.83 
3.28 0.0 
0.97 0.0 
C 0 
0 . 0  0 . 0  
0.0 1.83 
3.00 1.17 
0.22 2.05 
0.0 3.39 
0.0 1.34 
0 0 
0 . 0  0 . 0  
0.22 0.0 
2.78 3.00 
0.44 0.23 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 0 
0 . 0  0 . 0  
0.44 0.23 
2.56 2.77 
0.83 0.62 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 0 
0 . 0  0 . 0  
0.83 0.62 
2.17 2.38 
1.21 0.99 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 0 
0 . 0  0 . 0  
1.21 0.99 
1.79 2.01 
1.85 C.0 
1.42 0.0 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 0 
0.0 O.G 
1.42 0.0 
1.58 C.O 
1.64 0.0 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 0 
0.0 0.0 
1.64 0.0 
1.36 0.0 
1.86 0.0 
2.43 0.0 
1.57 0.0 
0 0 
0 . 0  0 . 0  
0 . 0  0 . 0  
3.00 0.0 
0.39 0.0 
1.05 
0.0 C.O 
0 . 0  0 . 0  
0 0 
0 . 0  0 . 0  
0.39 0.0 
2 .61  0 .0  
0.76 0.0 
1.04 
0.0 C.O 
0 . 0  0 . 0  
0 0 
0 . 0  0 . 0  
0.76 0.0 
2.24 O.G 
CUM? WATER DEPCETT-RFTER FULL IRRIG. 
INTERVAL CF IRRIGATION *ATER UNUSED 
AVAILABLE IRRIGATION HATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUNU*WATEP^DEPCET%-%fTER FULL IRRIG!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YÏELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCET7-aF7ER FULL^IRRIcl^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATE^^DEP[ET:-%F7SR FULL IRRIG!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YXELO RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATE^^DEPCET7-%FTER FULL^IRRIG^* 
INTERVAL OF IRRIGATION WATER UNUSED 
, AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCET7-%FTER FULL^IRRIG?^ 
0.27 42.00 
0.24 40.00 
0.27 36.50 
0.37 35.50 
0.45 29.00 
0.13 41.50 
1 . 5 7  1  . 3 5  1 . 1 3  0 . 0  
1 .  0 0  
0 . 0  0 . 0  0 . 0  c . o  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 5 7  1 . 3 5  1 . 1 3  0 . 0  
1 . 4 3  1 . 6 5  1 . 8 7  0 . 0  
1 . 9 1  1 . 6 9  1 . 4 7  0 . 0  
2 . 8 6  0 . 0  0 . 0  0 . 0  
0 . 9 5  0 . 0  0 . 0  0 . 0  
0  0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  1 . 7 0  1 . 4 7  0 . 0  
3 . 0 0  1 . 3 0  1  . S 3  0 .  c  
0 . 1 8  1 . 8 8  1 . 6 5  c . o  
0 . 0  2 . 6 1  0 . 0  0 . 0  
0 . 0  0 . 7 3  0 . 0  0 . 0  
0  0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 1 8  0 . 0  1 . 6 5  0 . 0  
2 . 8 2  3 . 0 0  1 . 3 5  0 . 0  
0 . 5 5  0 . 3 7  2 . 0 2  0 . 0  
0 . 0  0.0 2 . 5 3  0.0 
0.0 0.0 0 . 5 2  0.0 
0  0  0  0  
0.0 0.0 0.0 0.0 
0 . 5 5  0 . 3 7  0.0 c . o  
2 . 4 5  2 . 6 3  3.00 0.0 
0 . 5 7  0 . 3 9  0.03 0.0 
0 .  S3 
0 . 0  0 . 0  0 . 0  0 . 0  
0.0 0.0 0 . 0  0.0 
0  0  0  0  
0.0 0.0 0 . 0  0.0 
0 . 5 7  0 . 3 9  0.03 0 . 0  
2 . 4 3  2 . 6 1  2 . 9 7  0 . 0  
0 . 5 4  0 . 3 5  0 . 0  0 . 0  
CTl 
00 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WA^ER^DEPCET%-%PTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^0EPCE7T"7*T=TER FULL IRRlSi^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETT"%FTER FULL IRRIcf^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^0EPCET7-%fTER FULL IRRIG?* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM°*WATER^0EP[ETI~%P7ER FULL*IRRIG%* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
0.33 40.00 
0.30 39.00 
0.36 36.00 
0.15 35.00 
0 .99 
0.0 0.0 0.0 0.0 
0.0 0.0 0.01 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.54 0.35 0.0 0.0 
2.46 2.65 3.00 0.0 
O
 
# CD 0.68 0.33 
o
 
.
 
o
 
0 .95 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0,0 
0 0 0 
0.0 0.0 0.0 0.0 
0.87 0.68 0.33 0.0 
2.13 2.32 2.67 0.0 
1.17 0.98 0.63 0.0 
2.76 0.0 0.0 0.0 
1.62 0.0 0.0 0.0 
0 0 0 ( 
0. 0 0.0 0.0 0.0 
0.0 0.98 0.63 0.0 
3.00 2.02 2.37 0.0 
0.36 1.34 0.99 0.0 
0.0 2.57 0.0 0.0 
0.0 1.23 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
0.36 0.0 0.99 0.0 
2.64 3.00 2.01 0.0 
O.Sl 0. 15 1.14 0.0 
0.0 0.0 2.50 0.0 
0.0 0.0 1.36 0.0 
0 0 0 ( 
0.0 0.0 0.0 0.0 
0.51 0.15 0.0 0.0 
2.49 2.85 3.00 0.0 
0.42 32.00 
0.89 
0 . 0  
0.53 
0 . 0  
0.36 0.0 
0.76 
0 . 0  0 . 0  
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCe7T-%F7ER FULL^IRRIG?^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETZ"%FTER FULL^IRRIG®^ 
INTERVAL OF IRRIGATION HATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
COMPUTER OUTPUT SHCWING VALUES OF 
DAY DESCRIPTION EFRAIN POTEVA 
WATER FOR LAND~PPEP7«fl7ïT ICN 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
WATER^F0R^LAND-PPEP%R*TION°"° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
WATER^FOR^LAND-PPEPSPSTICN*° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
WATER^F0R^LAND-PREP%R%7I0N°'° 0 , Z 6  
DURATION CF LAND PREP 
0.19 31.50 
0.17 40.00 
o
 
•
 
o
 
o
 
o
 
O
 
•
 
o
 
o
 
•
 
o
 0 0 0 0 
0.0 0.0 0.0 0.0 
0.89 0.S3 0.36 0.0 
2.11 2.47 2.62 O.C 
0.96 
o
 
•
 
o
 0.45 
O
 
•
 
o
 
0. 75 
0. 0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.96 0.60 0.45 c.o 
2.04 2.40 2.55 0.0 
0.46 
O
 
w
 
# 
O
 0.0 
o
 
•
 
o
 0. 95 
0.0 0.0 0.0 0.0 
0.0 0.0 0.05 0.0 
0 0 0 0 
0.0 0.0 0.0 0.0 
0.46 0.10 0.0 0.0 
2.54 2.90 3.00 0.0 
lie VARI ABLES CURING A SEASON 
DEPLTN ALLO 
0.37 1.00 
0.34 0.50 
0.42 0.0 
0.37 0.0 
'-RBT3TT5NA[-~%R2%--ûR:?3 
0.0 0.0 O.C 0.0 
1 0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
2 0 0 0 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
3 0 0 0 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
4 0 0 0 
o 
CUM. WATER DIÎPLET. AFTER FULL IRRIG. 
WATER^F0R^LAND-PREP%G%TI0N°'° 
DURATION CF LAND PREP 
CUM. WATER DE-PLET. AFTER FULL IRRIG. 
WATER^FOR^LANn-PBEPXB%TlON°"° 
DURATION OF LAND PREP 
CUM. WATER DIHPLET. AFTER FULL IRRIG. 
WATER^FOR^LAND"PREP%P3TION°"^ ° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
a DATA USED 0.0 0.35 
WATER FOR LANDH^REPHP^l ION 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
WATER^F0R^LAND-PREP%R%TI0N°'^* ° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
*WATEW^F0R^LAND-PREP3P3TI0N°"^° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
*WATER^F0R^LAND-PREP%R%7ION°"° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
^ WATER^FOR^LANTTTREPT^RIRT IGN°*^° 0.03 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
^ WATER^FOR^LANtJ~PREP7lR7JT ICN°"^^ 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
*WATE#^FOR^LANn~PREP%R%TlON^'^° 0.18 
0.31 
0.46 
0.46 
0.32 
0.19 
0. 17 
0 . 0  
0 . 0  
0.40 0.0 
0.0  
0 . 0  
0 . 0  
0 . 0  
0.13 0.50 
0.27 1.50 
0.29 3.50 
0 . 0  
0 . 0  
{ 
0 . 0  
0 .  0  ( 
0 . 0  
0 . 0  
" 
0 . 0  
0 . 0  
i 
0 . 0  
0 . 2 6  
9 
0 . 0  
0 . 0 1  
1 0  
0 . 0  
0 . 0  
11 
0 . 0  
0.20 
1 2  
0 .0  
0.23 
13 
0 . 0  
0 . 0  
0 . 0  
0 
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  
( 
o . c  
0 . 0  
( 
0 . 0  
0.26 
0 
o . c  
0 . 0 1  
0 
0 . 0  
0.01 
0 
o . c  
0 . 1 6  
0 
0 . 0  
0 . 1 2  
0 
0 . 0  
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  
( 
0 . 0  
0.26 
0 
0 . 0  
0.01 
0 
c . o  
0 . 0 1  
0 
0 . 0  
0 . 1 6  
0 
0 . 0  
0 . 1 2  
0 
0 . 0  
0 . 0  
0 . 0  
( 
0 .  0  
0 . 0  0 . 0  
0 0 
0 . 0  0 . 0  
0.66 0.41 0.41 
0 . 0  
( 
0 . 0  
c . o  
( 
0 . 0  
0 . 0  
< 
0 . 0  
0 . 0  
( 
0.0  
0 . 0  
c 
0 . 0  
0 . 0  ( 
0 . 0  
0 . 0  
c  
0 . 0  
0 . 0  
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
* WATER^FOR^LAND" PREP7JP7J11 ON ° ° ° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
'3ATgaT2o%SE2ND-PPEP%P%TION*"': 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
^WATER^F0R^LAND*PREP%R%7ICN° * ^  ^  0-06 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
*WATER^FOR^LANDnPREPRR%TICN^'° 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
*WATER*F0R^LAND"PREP%W%TI0N^"° ^.05 
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
^ W A T E R ^ F O R ^ L A N D n P R E P % R % T I C N ° * °  0 , 0 6  
DURATION OF LAND PREP 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
UNDIVERTED OR UNUSEC WATER 
^CUM^^WATER^DEPCETT'WTER FULL^IRRIG" 
UNDIVERTED OR UNUSED WATER 
^CUM?*WATER*DEFCETT-%FTER FULL IRRIGÎ® 
UNDIVERTED CR UNUSED HATER 
^CUM°*WATE^^DEP[ET:-%FTER FULL IRRIGI^ 
UNDIVERTED OR UNUSED WATER 
0.20 3.00 
0.17 1.50 
0.17 0.50 
0.14 0.0 
0.16 2.50 
0.17 995.00 
0.22 150.00 
0.28 150.00 
0.23 95.00 
14 0 . 0  
0 . 0 1  
15 
0 . 0  
o.os  
16 
0 . 0  
0.0 
17 
0 . 0  
0 . 0  
1 8  
0 . 0  
0.02 
19 
0 . 0  
6.50 
0 
0 . 0  
0 . 0  
0 .28  
O.Sl 
0 . 0  
0.41 
0 
0 .G 
0 . 0  
< 
O.G 
0 . 0  
( 
0 .  0  
0 . 0  
C 
0 . 0  
0 . 0  
C 
0 . 0  
£.50 
0 
0 . 0  
18.43 
0 . 0  
3.57 
0 . 2 8  
3.57 
0.51 
2.26 
0 . 0  
0.41 
0 
C.O 
0 . 0  
( 
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  ( 
0 .0  
6.50 
20 
0 . 0  
0.0 
0 . 0  
0 .  0  
( 
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  
( 
0 . 0  
0 . 0  ( 
0 . 0  
0.  c  
( 
C.O 
0 . 0  
c  
0 . 0  
0 . 0  
0 .28  0 .0  
0.51 0.0 
^CUM?*WATE^^DEP[ETT-%PTER FULL IRRÎG" 
UNDIVERTED OR UNUSEC WATER 
^CVM?*WATER^DEPCETT~%FTER FULL^IRRIGÎ^ 
UNDIVERTED OR UNUSEC WATER 
^CUM°*WATER^DEPCET7~%FTER FULL IRRIGÎ^ 
UNDIVERTED OR UNUSEC WATER 
^CUM?^WATER^DEPT:ETT"'7FTER FULL IRRIG.^ 
UNDIVERTED OR UNUSED WATER 
^CUM?*WATER^DEP[ETT~%FTER FULL IRRlôf® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^DEPEETT-WTER FULL^IRRIci^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^0EPCET7-%FTER FULL^IRRIG°® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^éuM^'^WATEl^OEPCETT-TÏFTEB FULL IRRIG!^ 
0.24 30.00 
0.30 5.00 
0.27 3.50 
0.27 2.50 
0.36 20.00 
0.26 25.00 
0.19 20.00 
0.66 
0.99 
1.15 
1.32 
0 .86  
0.71 
0.99 
0 .12  
1.15 
0.06 
1.32 
0  . 0 6  
0 .86  
C.99 
1 .15 
1.32 
0 . 0  
0 . 0  
0 . 0  
0.0 
0.34 7.50 
1.59 1.59 1.S9 0.0 
1.42 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 0 0 
0.0 0.0 0.0 0.0 
1.93 3.36 3.36 0.0 
1 .07 — 0.36 -0.36 0.0 
1.15 1.15 I.IE 0.0 
1.78 0.0 0.0 0.0 
0.30 0.0 0.0 0.0 
0 0 0 1 
0.0 0.0 0.0 0.0 
0.0 2.92 2.92 0.0 
3.00 0.08 0.06 0.0 
O.IS 1.20 1 .20 0.0 
0.0 1.43 Q.O 0.0 
0.0 0.0 0.0 0.0 
0 0 0 1 
0.0 0.0 0.0 0.0 
0.16 1.54 2.97 0.0 
2.84 1.46 0.03 0.0 
o
 
to •
 
o
 0.34 1.43 
o
 
o
 
W 
AVAILABLE IRRI6ATIC1M WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET7-%fTER FULL IRRIG!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^DEPTETI-anER FULL IRRIG^* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
~CUM?*WATER^OEP[ETT-%FTER FULL IRRIG!* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM,^WATER^OEPCETT~7;FTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CWM?*WATER^DEPCET:-%PTER FULL IRRIcf^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
2.50 
0.50 
0 . 0  
0 . 0  
0.0 
0 . 0  0 . 5 4  0 . 0  o . c  
0 . 0  0 . 0  0  . 0  0 . 0  
0  0  0  
0 . 0  0 . 0  0 . 0  o . c  
0 . 5 0  1  . 3 4  3 . 2 0  0 . 0  
2 . S O  1 . 6 6  - 0 . 2 C  0 .  0  
0 . 8 7  0 . 7 1  1 . 7 0  0 . 0  
0 .  0  0 . 0  0 . 1 8  o . c  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 8 7  1 . 7 2  3 . 2 9  0 . 0  
2 .  1 3  1 . 2 8  - 0 . 2 9  0 . 0  
1 . 2 8  1 . 1 3  1 . 8 9  0 . 0  
0 . 0  0 . 0  0 . 0 4  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  I 
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 2 8  2 . 1 3  3.44 0 . 0  
1 . 7 2  0 . 8 7  — 0 .44 0 . 0  
1 . 6 0  1 . 4 4  2.05 0 . 0  
0 .  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  ( 
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 6 0  2 . 4 5  3 . 6 1  o . c  
1.40 0.55 - 0 . 6 1  0 . 0  
1 . 9 4  1 . 7 8  2.24 
o
 
.
 
o
 0 .  0  
0 . 0  0 . 0  0 . 0  o . c  
0 . 0  0 . 0  0.0 0.0 
0  0  0  < 
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 9 4  2 . 7 9  3 . 7 9  0 . 0  
1 . 0 6  0 . 2 1  - 0 . 7 9  0 .  0  
2.36 2 . 1 0  2.35 
o
 
•
 
o
 0 .  0  
o
 
.
 
o
 
O
 
•
 
o
 o
 
•
 
o
 o
 
.
 
o
 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCET%"%fTER FULL IRRlôî* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATE^^DEPCETT-%PTER FUL"IRRIG1® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATE^^DEPCETT-%fTER FULL IRRIG?® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCET7"%rTER FULL IRRIG?® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^0EPCETT~*TTER FULL IRRIci" 
INTERVAL OF IRRIGATION WATER UNUSED 
0 . 3 2  
0 . 2 7  
0.16 
0 . 1 9  
0 . 2 1  
0 . 0  
0 .0 
0 . 0  
0 . 0  
0.0 
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
2 . 3 6  3 . 1 0  3 . 9 0  0 . 0  
0 . 6 4  - 0 . 1 0  - 0 . 9 0  0 . 0  
2 . 6 8  2 . 3 1  2 . 4 6  0 . 0  
0 .  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0  . 0  0 . 0  
0  0  0  
0 . 0  0 . 0  0 . 0  0 . 0  
2 . 6 8  3 . 3 1  4 . 0 1  0 . 0  
0 . 3 2  - 0 . 3 1  - 1 . 0 1  o . c  
2 . 3 6  1 . 9 0  2 . 0 5  0 . 0  
0 .  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  
0 .  0  0 . 0  0 . 0  o . c  
2 . 2 8  2 . 9 1  3 . 6 0  0 . 0  
0 . 6 2  0 . 0 9  —  0  . 6  0  0 .  0  
2 . 5 4  1 .96 2 . 1 0  0 . 0  
0 .  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  1 
0 . 0  0 . 0  0 . 0  0 . 0  
2.£4 2 . 9 6  3 . 6 5  0 . 0  
0 . 4 6  0 . 0 4  - 0 * 6 5  0 . 0  
2 . 7 3  2 . 0 4  2 . 1 8  0 . 0  
0 .  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  0  « 
0 . 0  0 . 0  0 . 0  0 . 0  
2 , 7 3  3 . 0 4  3 . 7 4  0 . 0  
0 . 2 7  —  0  .  0 4  - 0 . 7 4  0 . 0  
2 . 9 3  2 . 1 4  2 . 2 9  0 . 0  
0 .  0  
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETI"%F7ER FULL^IRRIG,° 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATEP^DEPrET7-%rTER FULL IRRIGÎ® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPrETT~%F7ER FULL IRRIG»^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WA^ER^DEPCET%*%TTER FULL^IRRIG%* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL Yia.0 RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^'^WATER^DEPCETT'TJFTER FULL°IRRIG?^ 
AVAILABLE IRRIGATION WATER 
0.29 0.0 
0.34 0.0 
0.42 150.00 
0 . 0  0 . 0  0  . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  1  
0 . 0  0 . 0  0 . 0  0 . 0  
2 . 9 3  3 . 1 4  3 . 6 4  0 . 0  
0 . 0 7  - 0 . 1 4  - 0 . 0 4  0 . 0  
3 . 0 7  2 . 2 8  2 . 3 0  0 . 0  
0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  0  2  
0 . 0  0 . 0  0 . 0  o . c  
3 . 0 7  3 . 2 8  3 . 9 4  0 . 0  
- 0 . 0 7  - 0 . 2 0  - 0 . 9 4  0 . 0  
3.26 2.46 2 . 4 0  C. 0 
0 . 0  
0 . 0  0 . 0  0  . 0  0 . 0  
0 . 0  0 . 0  0.0 0 . 0  
0  1 3  
0 .  0  0 . 0  0 . 0  o . c  
3.2€ 3.47 4.03 0 . 0  
— 0.26 — 0 . 4 7  -1 .03 0 . 0  
3 . 4 9  2 . 6 5  2 . 5 9  0 . 0  
0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  2  4 1 
0 . 0  0 . 0  0 . 0  0 . 0  
3 . 4 9  3.65 4 . 1 5  0 . 0  
- 0 . 4 9  -0 .65 - 1 . 1 5  c . o  
3 . 1 9  2 . 3 5  2 . 1 7  0 . 0  
1 0 . 7 1  0 . 0  0 . 0  0 . 0  
7 . 5 2  0 . 0  0 . 0  0 . 0  
0  3 5  ( 
0.0 0 . 0  0 . 0  0.0 
0 . 0  3.25 3.72 0 . 0  
3 . 0 0  - 0 . 3 5  -0.72 0 . 0  
0.20 150.00 0 . 0 0  
0 . 0  
2.24 
10.71 
2 . 0 €  0 . 0  
0 . 0  0 . 0  
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
47 DATA USED 1.73 0.20 
CUM. WATER DEPtETI 75T=TER FULL IRRIG. 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
48 DATA USED 1.44 0.23 
CUM. WATER 0EPCET7 RfTER FULL IRRIG. 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEP[ET7-%FTER FULL IRRlS!* 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°'^WATER^DEPCET7~RFTER FULL IRRIcf* 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE KRRI6ATI0N WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET7"%fTER FUL2 IRRIG%^ 
AVAILABLE KRRIGATION KlATER 
EXCESS WATE-R 
0.31 150.00 
0.34 150.00 
0.35 150.00 
0.35 150.00 
0.46 128.50 
0.0 7.47 
0 3 
0 . 0  0 . 0  
0 . 0 0  0 . 0  
3.00 3.00 
0 . 0  0 . 0  
0 . 0  0 . 0  
1.42 1.42 
0 3 
0 . 0  0 . 0  
0 . 0  0 . 0  
3.00 3.00 
0.0 O.C 
0 . 0  0 . 0  
1.10 1.10 
0 3 
0 . 0  0 . 0  
0.0 O.C 
3.00 3.00 
0.35 0.35 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 3 
0 . 0  0 . 0  
0.35 0.35 
2.65 2.65 
0.70 0.70 
0 . 0  0 . 0  
0 . 0  0 . 0  
0 3 
0 . 0  0 . 0  
0.70 0.7C 
2.30 2.30 
1 . 1 6  1 . 1 6  
9.89 0.0 
8.73 0.0 
0 . 0  
6 
0 . 0  
3.61 
-0 .61 
0.64 
10.71 
8.52 
6 
0 . 0  
0 . 0  
3.00 
0 . 0  
3.57 
0 .0  0 .0  
1.10 0.0 
6 0 
0 . 0  0 . 0  
0 . 0  0 . 0  
3.00 0.0 
0.35 0.0 
3.57 
0 . 0  0 . 0  
0 .0  0 .0  
6 0 
0 . 0  0 . 0  
0.35 0.0 
2.65 0.0 
0.70 0.0 
3.57 
0 . 0  0 . 0  
0 . 0  0 . 0  
6 0 
0 . 0  0 . 0  
0.70 0.0 
2.30 0.0 
1 . 1 6  0 . 0  
0 . 0  0 . 0  
0 . 0  0 . 0  
0.0^ 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
{ 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^0EPCET7"%FTER FULL IRRIG^* 
AVAILABLE IRRIGATION VlATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°^WATER^DEPCETT~SFTER FULL IRRIG?^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATE^^DEPCET7~%FTER FULL IRRIgI^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM«^WATER^DEPCET7~75FTER FULL IRRIGÎ® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCET7-%TTER FULL^IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE KRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
0.4S 110.50 
0.53 150.00 
0.30 150.00 
0.28 150.00 
0.42 150.00 
0 3 6 
0.0 0.0 0.0 0.  c 
0.0 1.16 1.16 0.0 
3.00 1.84 1.84 0.0 
0.45 1 .61 1.61 0.0 
0.0 7.89 0.0 0.0 
0.0 6.28 0.0 0.0 
0 3 6 
0.0 0.0 0.0 O.G 
0.45 0.0 1.61 0.0 
2.55 3.00 1.39 0.0 
0.98 0.53 2.14 0.0 
0.0 0.0 10.71 c.o 
0.0 0.0 8.57 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.98 0.53 0.0 0.0 
2.02 2.47 3.00 0.0 
1.28 0.83 0.30 0.0 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 ( 
0.0 0.0 0.0 0.0 
1.28 0.83 0.30 o . c  
1.72 2. 17 2.70 0.0 
1.56 1.11 0.58 0.0 
3. 57 
0.0 O.G 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 ( 
0.0 0.0 0.0 0.0 
1.56 1.11 0.58 0.0 
1.44 1.89 2.42 0.0 
1.21 0.76 0.23 0.0 
3. 57 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 ( 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCElI"%f1ER FULL IRRIG^* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^*WATER^DEPCETT-%FTER FULL^IRRIcI^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCeT7-%rTER FULL^IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATE^^DEPrET%-%PTER FULL^IRRIG?^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
0 . 3 5  1 5 0 . 0 0  
0 . 2 1  1 5 0 . 0 0  
0 . 3 2  9 5 . 0 0  
0 . 3 4  2 5 . 0 0  
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 2 1  0 . 7 6  0 . 2 3  0 . 0  
1 . 7 9  2 . 2 4  2 . 7 7  0 . 0  
1 . 5 6  1 . 1 1  0 . 5 8  0 . 0  
1 0 . 7 1  0 . 0  0 . 0  0 . 0  
9 . 1 5  0 . 0  0 . 0  0 . 0  
0  3  6  
0 .  0  0 . 0  0 . 0  0 . 0  
0 . 0  1 . 1 1  0 . 5 8  0 . 0  
3 . 0 0  1 . 8 9  2 . 4 2  0 . 0  
0 . 0 4  1 .  1 5  0 . 6 2  0 . 0  
0 . 0  1 0 . 7 1  0 . 0  0 . 0  
0 . 0  9 . 5 6  0 . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  o . c  
0 . 0 4  0 . 0  0 . 6 2  0 . 0  
2 . 9 6  3 . 0 0  2 . 3 8  0 . 0  
0 . 3 0  0 . 2 6  0 . 8 8  0 . 0  
0 . 0  0 . 0  6 . 7 8  0 . 0  
0 . 0  0 . 0  5 . 9 1  0 . 0  
0  3  6  1 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 3 0  0 . 2 6  0 . 0  0 . 0  
2 . 7 0  2 . 7 4  3 . 0 0  o . c  
0 . 5 5  0 . 5 1  0 . 2 5  o
 
o
 
0 .  (11 <A 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  £ < 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 5 5  0 . 5 1  0 . 2 5  0 . 0  
2 . 4 5  2 . 4 9  2 . 7 5  0 . 0  
KO 
CUM. WATER DEPCETT'SFTER FULL IRRIG. 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
0 . 3 8  1 7 . 5 0  0 . 9 3  0 . 8 9  0 . 6 3  0 . 0  
0 . 4 2  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 9 3  0 . 8 9  0 . 6 3  0 . 0  
DEPTH OF IRRIGATION HATER 
^CUM°*WATER^DEPCETI"%rTER FULL^IRRIcf^ 
INTERVAL OF IRRIGATION HATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL VJCELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°*WATER^DEPCETT-%FTER FULL IRRIGI^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM°*WATER^SEPCETT-ÏFTER FULL®IRRIG1^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCET%-%FTER FULL IRRIG^^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET%-%FTER FULL IRRIcf^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
67 DATA USED 0.0 0.28 
0.31 17.50 
0.27 15.00 
0.27 15.00 
0.47 12.50 
0.40 12.50 
2 . 0 7  2 . 1 1  2 . 3 7  O.C 
0 . 9 4  0 . 9 0  0 . 6 4  0 . 0  
0 .  4 2  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  
0 .  0  0 . 0  0 . 0  C.O 
0 . 9 4  0 . 9 0  0 . 6 4  0 . 0  
2 . 0 6  2 . 1 0  2 . 3 6  0 . 0  
1 . 2 1  1 . 1 7  0 . 9 1  0 . 0  
1 . 0 7  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0  . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 1 3  1 . 1 7  0 . 9 1  0 . 0  
2 . 8 7  1 . 8 3  2 . 0 9  0 . 0  
1 . 4 3  1 . 4 0  1 . 1 4  0 . 0  
1 . 0 7  0 . 0  0 . 0  0 . 0  
0 . 7 1  0 . 0  0 . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  o . c  
0 . 0  1  . 4 0  1 . 1 4  0 . 0  
3 . 0 0  1 . 6 0  1 . 8 6  0 .  0  
0 . 4 7  1 . 8 7  1 . 6 1  0 . 0  
0 . 0  0 . 8 9  0 . 0  o . c  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  ( 
0 . 0  0 . 0  0 . 0  o . c  
0 . 4 7  0 . 9 8  1 . 6 1  0 . 0  
2.53 2 . 0 2  1 . 3 9  o . c  
0 . 8 7  2.27 2 . 0 1  0 . 0  
0 . 0  0.89 0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3 6  1  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 8 7  0 . 4 8  2 . 0 1  0 . 0  
2 . 1 3  2.52 0.99 0 . 0  
g 
0.39 12.50 
CUM. WATER DEPLET. AFTER FULL IRRIG. 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPChSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^'^WATER^OEPCET^AFTER FULL IRRlëf* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATE*^DEPCFT7-XFTER FULL®IRRIG?® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^CIEPCETT-SFTER FULL IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YXELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^OEPCET7~7ÏFTER FULL IRRIG?® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM°^WATER^BEPCET7"BFTER FULL IRRIG?^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
0 . 4 2  1 0 . 0 0  
0 . 5 0  1 0 . 0 0  
0 . 3 2  1 0 . 0 0  
0 . 4 6  3 0 . 0 0  
0 . 4 2  6 0 . 5 0  
1 . 2 6  2 . 6 6  2 . 4 0  0 . 0  
0 . 0  0 . 0  0 . 8 9  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 2 6  0 . 8 7  l . S l  0 . 0  
1 . 7 4  2 . 1 3  1  . 4 9  0 . 0  
1 . 6 8  3 . 0 7  2 . 8 1  0 . 0  
0 . 0  0 . 0  0 . 7 1  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  0 . 0  
1  . 6 8  1 . 2 9  1  . 2 1  0 . 0  
1 . 2 S  1 . 7 1  1  . 7 9  0 . 0  
1 . 6 3  3 . 0 2  2 . 7 6  0 . 0  
0 . 7 1  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  1 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 9 1  1 . 2 4  1 . 1 6  0 . 0  
2 . O S  1 . 7 6  1  . 8 4  0 . 0  
0 . 3 2  3 . 3 5  3 . 0 9  0 . 0  
0 . 7 1  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0  . 0  0 . 0  
0  3  6  1 
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 5 2  1  . 5 6  1  . 4 8  0 . 0  
2 . 4 8  1 . 4 4  1 . S 2  0 . 0  
0 . 7 8  3.eo  3 . 5 4  0 . 0  
0 . 0  2 . 1 4  0 . 0  0 . 0  
0 . 0  0 . 1 2  0 . 0  0 . 0  
0  3  6  ( 
0 .  0  0 . 0  0 . 0  0.  c  
0 . 9 8  0 . 0  1 . 9 4  0 . 0  
2 . 0 2  3 . 0 0  1 . 0 6  0 .  0  
1 . 2 0  0 . 4 2  3 . 9 7  0 . 0  
0 . 0  0 . 0  ,  4 . 3 2  o.c  
0 . 0  0 . 0  1 . 9 6  0 . 0  
0 3  6  ( 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WÂTER^DEPCETT'TÏTTER FULL IRRIG»^ 
INTERVAL OF IRRIGATION UATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^'^WATER^OEPCETT'AFTËR FULL IRRIG?^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^DEPtETT~7«FTtR FULL^IRRIGI® 
AVAILABLE IRRIGATION MATER 
EXCESS WATER 
NUMBER CF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET7-%FTER FULL^IRRIGI^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?^WATER^oepcett~WFTER FULL IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
0.46 120.00 
0.37 150.00 
0.26 ISO.00 
0.20 120.00 
0.34 55.00 
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 4 0  0 . 4 2  0 . 0  0 . 0  
1 . 6 0  2 . 5 8  3 . 0 0  0 . 0  
1 . 6 7  0 . 8 9  0 . 4 6  0 .  0  
2 .  6 6  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 8 7  0 . 8 9  0 . 4 6  0 . 0  
1 . 1 2  2 . 1 1  2 . 5 4  0 . 0  
2 . 0 2  1 . 2 5  0 . 8 3  0 . 0  
3 .  5 7  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  O . C  0 . 0  0 . 0  
0  3  6  
0 . 0  0 . 0  0 . 0  0 . 0  
2 . 2 3  1 . 2 5  0 . 8 2  0 . 0  
0 . 7 7  1 . 7 5  2 . 1 7  0 . 0  
2 .  1 9  1 . 4 1  0 . 9 9  O . C  
1 0 . 7 1  0 . 0  0 . 0  c . o  
8 . 3 2  0 . 0  0 . 0  0 . 0  
0  3  6  1 
0 . 0  0 . 0  0 . 0  O . C  
0 . 0  1 . 4 1  0 . 9 9  0 . 0  
3 . 0 0  1 . 5 9  2 . 0 1  0 . 0  
O
 
o
 
o
 
•
 
o
 
o
 
o
 c . o  
2 .  £ 6  
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 9 3  0 . 5 2  0 . 9 5  0 . 0  
0  3 6  < 
0 . 0  0 . 0  0 . 0  0 .  0  
0 . 0  0 . 0  0 . 0  0 . 0  
3 . 0 0  3 . 0 0  3 . 0 0  0 . 0  
0 . 3 4  0 . 3 4  0 . 3 4  0 . 0  
0 . 0  0 . 0  2 . 9 3  0 . 0  
0 . 0  0 . 0  3 . 5 9  0 . 0  
0  3 6  ( 
O
 
•
 
o
 
o
 
o
 
o
 
•
 
o
 
o
 
o
 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION HATER 
^CWM°*WATE#^DEPCETI-%rTER FULL IRRIG^* 
INTERVAL CF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATE^^DEP[ET;-%TTER FULL IRRIG^® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^OEPCETT"%FTER FULL IRRIcf® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM?'^WATER^SEPCFT7"-XMER FULL^IRRIGI® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^*WATER^DEPCET7-%FTER FULL*IRRIGÎ® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
0.45 20.00 
0.46 10.00 
0.3S 10.00 
0.21 10.00 
0.29 120.00 
0.34 0.34 0.0 0.0 
2.66 2.66 3.00 O.C 
0.79 o
 
e
 0.45 
o
 
•
 
O
 
0. 48 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.79 0.79 0.45 0.0 
2.21 2.21 2.55 0.0 
1.25 1 .25 0.91 
O
 
o
 0. 24 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
1.25 1.25 0.91 0.0 
1.75 1.75 2.09 0.0 
1.64 1.64 1.30 0.0 
0. 24 
0.0 0.0 C.O 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
1.64 1.64 1.30 0.0 
1.36 1.36 I .7C 0.0 
1.51 1.51 1.17 0.0 
0.71 0.0 0.0 0.0 
0.0 o . c  0.0 0.0 
0 3 6 1 
0.0 0.0 0.0 0.0 
0.80 1.51 1.17 C.O 
2.20 1.49 1 .83 0.0 
1.59 1.59 1 .25 0.0 
8.57 0.0 0.0 0.0 
7.69 0.0 0.0 0.0 
0 3 6 1 
0.0 0.0 0.0 0.0 
0.0 1.59 1.25 0.0 
DEPTH OF IRRIGATION WATER 
^CUM?*WATER^DEPCET7-%F7ER FULL^IRRIcî^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^^WATER^DEPCETT'T^FTHR FULL IRRIci* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM?^WATER^0EPCCTT~35FTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM?^WATER^0EPCET7"7^FTER FULL IRRIG*^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
®CUM°^WATER^0EPCET7~7^FTER FULL IRRIGI® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER CF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
0.39 150.00 
0.25 120.00 
0.34 10.00 
0.27 10.00 
0 .28  20 .00  
3 . 0 0  1.41 1 . 7 5  0  .  c  
0 . 3 3  1 . 9 2  1 . 5 8  0 . 0  
0 . 0  1 0 . 7 1  0 . 0  0 . 0  
0 . 0  e . 7 9  0 . 0  0 . 0  
0  3 6  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 3 3  0 . 0  1 . 5 8  0 . 0  
2 . 6 7  3 . 0 0  1 . 4 2  0 . 0  
0 . 5 8  0 . 2 5  1 . 8 3  0 . 0  
0 . 0  0 . 0  e . 5 7  o . c  
0 . 0  0 . 0  6 . 7 4  0 . 0  
0  3 6  
0 . 0  0 . 0  0 . 0  o . c  
o . s e  d . 2 5  0 . 0  0 . 0  
2 . 4 2  2 . 7 5  3 . 0 0  0 . 0  
0 . 9 2  0 . 5 9  0 . 3 4  
o
 
t
 
o
 
0 .  2 4  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3 6  1 
0 . 0  0 . 0  0 . 0  0 .  0  
0 . 9 2  0 . 5 9  0 . 3 4  0 . 0  
2 . 0 8  2 . 4 1  2 . 6 6  0 . 0  
1 . 1 9  
CD # 
O
 0 . 6 1  
o
 
•
 
o
 
0 .  2 4  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0  3 6  ( 
0 . 0  0 . 0  0 . 0  0 . 0  
1 . 1 9  0 . 8 6  0 . 6 1  0 . 0  
1 . 8  1  2. 1 4  2 . 3 9  0 . 0  
1 . 4 7  1 .  1 5  0 . 9 0  o . c  
1 . 4 3  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 3 6  ( 
0 . 0  0 . 0  0.0 0 . 0  
0.05 1 . 1 5  0.90 0 . 0  
2 . 9 5  1 . 8 5  2 . 1 0  o . c  
88 DATA USED 0.0 0.25 
CUM. WATER DEPCE77 RFTER FULL IRRI6. 
AVAILABLE IRRIGATION HATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION tATER 
®CUM?'^WATER^OIÏPCET7-7SPTER FULL IRRIG!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEP[ET%~%fTER FULL IRRIG^* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUNU*WA^ER^DEPCET7"%fTER FULL IRRIG" 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^OEP[ETT~%PTER FULL IRRIG^^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DEPCETT-%FTER FULL IRRIG!® 
36 150.00 
33 150.00 
32 70.00 
33 45.00 
37 30.00 
39 20.00 
1.83 1.50 1.25 C.O 
10.71 0.0 0.0 0.0 
10.31 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.0 1.50 1 .25 0.0 
3.00 1 .50 1.75 0.0 
0.33 1 .83 1.59 o.c 
0.0 10.71 0.0 0.0 
0.0 6.86 0.0 0.0 
0 3 6 { 
0.0 0.0 0.0 0.0 
0.33 0.0 1.59 0.0 
2.67 3.00 1.41 0.0 
0.65 0.32 1 . 9 0  0.0 
0.0 0.0 5.00 0.0 
0.0 0.0 3.10 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.65 0.32 0.0 0.0 
2.25 2.66 a . 00 0.0 
0.98 0.65 0.33 0.0 
1. 07 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 1 
0.0 0 .0 0.0 0.0 
0.98 0.65 0.33 0.0 
2.02 2.35 2.67 0.0 
1.34 1.01 0.70 
o
 
o
 
0. 71 
0. 0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 < 
0.0 0.0 0.0 0.0 
1.35 1 .01 0.70 0.0 
1.6S 1.99 2.30 0.0 
1.74 1.40 1.09 
o
 
•
 
o
 
00 Ol 
AVAILABLE IRRIGATICN hATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM«^WATER^DE:PtETT~WFTER FULL^IRRIci* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE: AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATER^DKPCET;-%PTER FULL®IRRIG!® 
AVAILABLE IRRIGATICN HATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^CUM^'^WATER^8lïPCETT"'WfER FULL IRRIGI^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATEa^DEP[ET%"%FTER FULL IRRIG?" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*CUM?*WATE^^DEP[ET7-%fTER FULL IRRI6^° 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
0 . 3 0  2 0 . 0 0  
0 . 3 6  2 0 . 0 0  
0.22 20.00 
0.34 15.50 
0 . 4 1  1 2 . 5 0  
1.43 Q.O 0.0 c.c 
0.0 0.0 0.0 0.0 
0 3 e 
0.0 0.0 0.0 0.0 
0.31 1.40 1.09 0.0 
2.69 1 .60 1.91 c.c 
1 .70 1.37 i.oe 0.0 
1.43 0.0 0.0 0.0 
I.IS 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.0 1.37 1.05 0.0 
3.00 1.63 1.95 0. 0 
0.30 1.67 1 .36 0.0 
0.0 1.43 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.30 0.24 1.36 0.0 
2.70 2.76 1.64 0.0 
0.53 1.90 1.56 0.0 
0.0 1 .43 0.0 0.0 
0.0 0.96 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.53 0.0 1 . 5 8  0.0 
2.47 3 . 0 0  1  . 4 2  0.0 
0 . 8 7  0 . 3 4  1  . 9 2  0.0 
0.0 0.0 1.11 0.0 
0.0 0.0 0.0 0.0 
0 3 6 1 
0.0 0.0 0.0 0.0 
0.87 0.34 0 . 8 1  0.0 
2 . 1 3  2.66 2 . 1 9  0.0 
1.27 0.75 2 . 3 3  0.0 
0.0 0.0 0.89 0.0 
0.0 0.0 0.0 0.0 
0 3 6 1 
o
 
.
 
o
 O
 
•
 
o
 0.0. o
 
o
 
g 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
CUM. WATER DEPCETT^aFTER FULL 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
0.37 
IRRIG. 
CUM. WATER DliPCET7"XFTER FULL IRRIG. 
AVAILABLE IRRIGATION HATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*°CUM°*WATER^DEPCET7"%fTER FULL IRRIG^* 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*°CUM°^WATER^0EPCETT~*FTER FULL IRRIci^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^°CUM?*WATER^DEPCETT-%FTER FULL IRRI6?° 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
104 DATA USED 0 . 0  0.26 
0.47 10.00 
0.34 7.50 
0.40 7.50 
0.26 7.50 
1.27 0.75 0.33 O.C 
1.73 2.25 2.67 0.0 
1.75 1 .22 2.80 0.0 
0.71 0.0 0.0 0.0 
0.0 0.0 0 .0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
1.03 1.22 0.80 0.0 
1.97 1.78 2.20 0.0 
2.09 1.56 3.14 0.0 
0.54 0.0 0.0 O.C 
0.0 0.0 0.0 0.0 
0 3 6 
0. 0 0.0 0.0 0.0 
0.64 1.S6 1 .14 0.0 
2.16 1.44 1.86 0.^0 
2.49 1.96 3.54 0.0 
0.0 0.54 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 O.C 
1.24 1 .42 1.54 0.0 
1.76 1.S8 1.46 0.0 
2.74 2.22 3.80 0.0 
0.0 0.54 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6  
0.0 0.0 0.0 0.0 
1.49 1.15 1.80 0.0 
1.51 1.85 1.20 O.C 
3.05 2.52 4.10 0.0 
0.0 0.0 0.54 0.0 
0.0 0.0 0.0 0.0 
0 3 6 1 
0.0 0.0 0.0 0.0 
1.80 1.45 1.57 0.0 
1.20 1.55 1 .43 0.0 
0.37 7.50 
CUM. WATER OEPLET. AFTER FULL IRRIG. 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*°CUM?*WATER^DEPrET7"%FTER FULL^IRRIcf® 
AVAILABLE IRRIGATION MATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^°CWM°*WATER^0EPCETT-3FTER FULL^IRRIG!^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
^°CUMU*WATER^OEPCETT-%FTER FULL IRRIG^^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YHELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
'°CUMU*WATER^OEPCETT-%FTER FULL®IRRIG 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*°CUM?*WATER^DEPCETT-%FTER FULL IRRIGI^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
0.31 7.50 
0.32 145.00 
0.42 20.00 
0.28 12.50 
0.24 7.50 
3.42 2.89 4.47 C.O 
0,0 0.0 0.54 0.0 
0 , 0  0.0 0.0 0.0 
0  3 6 0 
0.0 0.0 0.0 0.0 
2.17 1.82 1.40 0.0 
0.83 1.18 1 .60 0.0 
2.54 2.02 3 .60 0.0 
0.S4 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 0 
0.0 0.0 0.0 0.0 
0.76 0.95 0.53 0.0 
2.24 2.05 2.47 0.0 
0.26 2.28 3.86 0.0 
10.35 0.0 0.0 0.0 
9.33 0.0 0.0 0.0 
0 3 6 0 
0.0 0.0 0.0 0.0 
0.0 1.21 0.79 0.0 
3.00 1.79 2.21 0.0 
0.42 2.69 4.27 0.0 
0.0 1.43 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 0 
0.0 0.0 0.0 0.0 
0.42 0.19 1.20 0.0 
2.58 2.81 1.80 0.0 
0.64 2.92 4.50 0.0 
0.0 0.89 0.0 0.0 
0.0 0.47 0.0 0.0 
0 3 6 0 
0.0 0.0 0.0 o . c  
0.64 0.0 1 .43 0.0 
2.36 3.00 1 .57 0.0 
0.88 0.24 4.74 0.0 
0.0 0.0 0.54 0.0 
0.0 0.0 0.0 0.0 
0 3 6 0 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
*^CUM?*WATER^DEPCET%-%rTER FULL^IRRIG" 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
'*CUM?*WATER^DEPCE17-%FTER FULL IRRIGÎ^ 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
**CUHU*WATER^OEPCET%-%FTER FULL^IRRIci® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
113 DATA USED 0.0 0.13 0.24 
CUM. WATER DEPCETT XFTER FULL IRRIG. 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPONSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
**CUM?*WA^ER^DEPCETT-%FTER FULL IRRIGJ® 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
30.00 
7.50 
7.50 
30.00 
15.00 
0.0 0.0 0.0 0.0 
0.88 0.24 1.14 0.0 
2.12 2.76 1.86 O.C 
0.89 0.25 4.75 0.0 
0.0 0.0 2.14 0.0 
0.0 0.0 1.00 0.0 
0 3 e 
0.0 0.0 0.0 0.0 
0.89 0.25 0.0 0.0 
2.11 2.75 3.00 0.  c 
1.17 0.52 0.27 0.0 
0.54 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.63 0.52 0.27 0.0 
2.37 2.48 2.73 0.0 
0.16 0.68 C.43 0.0 
0.54 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 ( 
0. 0 0.0 0.0 0.0 
0.26 C.68 0.43 c.o 
2.75 2.32 2.57 0.0 
0.40 0.92 0.67 0.0 
0.0 2.14 0.0 0.0 
0.0 1.22 0.0 0.0 
0 3 6 ( 
0.0 0.0 0.0 0.0 
0.49 0.0 0.67 0.0 
2.51 3.00 2 . 3 3  0.0 
0.68 0.28 0.95 0.0 
0.0 0.0 1 .07 0.0 
0.0 0.0 0.12 0.0 
0 3  6 c  
0.0 0.0 0.0 0.0 
0.77 0.28 0.0 0.0 
2.23 2.72 3.0C 0.0 
g 
^*CUM?*WATEA^DEPCET:-%FTER FULL®IRRÎGÎ® 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL VIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION kATER 
**CUNU*WATER^DEPrET7-%F?eR FULL IRRIGÎ^ 
INTERVAL OF IRRIGATION WATER UNUSED 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
"?UMÎ*J«T^r8EPCrr7-CTTER F8L2 
AVAILABLE IRRIGATION WATER 
EXCESS WATER 
NUMBER OF STRESS DAYS 
POTENTIAL YIELD RESPCNSE 
WATER STORAGE AVAILABLE 
DEPTH OF IRRIGATION WATER 
10.00 
0.72 0.32 o
 
•
 
o
 o
 
•
 
o
 
0. 24 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.0 
0.81 0.32 0.04 0.0 
2.19 2.68 2.96 0.0 
0.23 • 0.55 0.27 
o
 
•
 
o
 0. 18 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 o.c 
1.04 0.55 0.27 0.0 
1.96 2.45 2.73 0.0 
0.64 0.96 0.68 0.0 
0.36 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0 3 6 
0.0 0.0 0.0 0.  c 
1.09 0.96 0.68 0.0 
1.91 2.04 2.32 0.0 
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3000. 19 1 8 
3000. 20 1 8 
3000. 21 1 8 
3000. 22 1 8 
3000. 23 1 8 
3000, 24 1 8 
3000. 25 1 8 
3000. 1 1 12 
3000. 2 1 12 
3000. 3 1 12 
3000. 4 1 12 
3000. 5 1 12 
3000. 6 1 12 
3000. 7 1 12 
3000. 8 1 12 
3000. 9 1 12 
3000. 10 1 12 
3000. 11 1 12 
3000. 12 1 12 
3000. 13 1 12 
3000. 14 1 12 
3000. 15 1 12 
3000. 16 1 12 
3000. 17 1 12 
3000. 18 1 12 
3000. 19 1 12 
3000. 20 1 12 
3000. 21 1 12 
3000. 22 1 12 
3000. 23 1 12 
3000. 24 1 12 
3000. 25 1 12 
3000. 1 1 16 
3000. 2 1 16 
3000. 3 1 16 
3000. 4 1 16 
3000. 5 1 16 
3000. 6 1 16 
3000. 7 1 16 
3000. 8 1 16 
3000. 9 1 16 
3000. 10 1 16 
3000. 11 1 16 
3000. 12 1 16 
3000. 13 1 16 
3000. 14 1 16 
3000. 15 1 16 
3000. 16 1 16 
3000. 17 1 16 
14 35.25 28 68 
15 38.04 32 39 
15 38.42 33 20 
12 24.64 24 27 
10 43.54 34 25 
11 25.75 25 73 
13 33.79 31 13 
a 34.02 31 00 
« 22.14 22 14 
G 26.50 25 89 
0 28.21 25 38 
10 29.55 27 13 
13 33.74 30 49 
16 36.14 30 87 
12 36.33 32 44 
14 38.46 31 66 
10 36.64 34 15 
13 3S.72 34 22 
10 33.34 28 89 
11 33.15 30 77 
10 27.15 25 51 
9 27.12 25 53 
12 34.95 29 33 
10 26.28 24 22 
11 24.03 23 02 
11 33.98 28 46 
12 37.08 31 69 
11 38. 1 0 32 88 
8 23.86 23 28 
11 39.30 34 01 
8 25.31 25 30 
8 32.79 29 44 
7 32.65 29 98 
6 22.14 22 14 
6 26.50 25 89 
6 27.91 25 35 
8 29.24 27 13 
8 31.35 27 88 
11 33.78 30 04 
9 32.79 30 50 
13 37.92 30 85 
7 33.21 30 85 
10 36.80 32 51 
8 33.16 29 14 
8 31.75 29 61 
7 25.28 23 87 
7 24.43 22 77 
9 31.76 29 78 
6 25.76 25 21 
6 58 46 60 2.43 
5 64 58 07 2.43 
5 23 51 21 2.42 
0 36 7 58 1 .04 
9 29 44 11 2.43 
0 02 1 00 1.85 
2 66 20 96 2.42 
3 02 24 47 2.43 
0 0 0 95 0.0 
0 61 0 03 0.81 
2 82 12 65 2.08 
2 42 14 6S 2.43 
2 25 28 95 2.31 
5 27 49 16 2.43 
3 89 33 06 2.43 
6 80 61 39 2.43 
2 50 29 28 2.42 
5 51 43 29 2.42 
4 45 38 34 2.43 
2 38 24 16 2.42 
1 64 29 02 2.43 
1 59 8 56 2.26 
S 62 58 88 2.42 
2 06 7 49 0.87 
1 02 15 89 1 .62 
5 52 47 87 2.42 
5 39 59 02 2.43 
S 22 51 54 2.43 
0 58 8 36 0.58 
5 29 48 35 '2.43 
0 02 1 43 1 .79 
3 34 21 98 2.26 
2 66 25 85 2.14 
0 0 0 95 0.0 
0 61 0 03 0.81 
2 56 12 94 2.08 
2 11 14 96 2.43 
3 47 31 34 1 .79 
3 73 51 52 2.31 
2 29 36 61 2.02 
7 07 61 93 2.42 
2 36 32 71 2.31 
4 29 46 22 2.37 
4 02 38 52 2.37 
2 13 25 57 2.24 
1 41 30 90 2.26 
1 66 11 26 1 .79 
1 97 62 07 2.42 
0 55 8 01 1.10 
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E6l 
3000. 17 2 8. 12 28.29 
3000. 18 2 8. 13 29.05 
3000. 19 2 8. 12 38.99 
3000. 20 2 e. 12 40.89 
3000. 21 2 8 # 14 42.00 
3000. 22 2 6 # 11 26.62 
3000. 23 2 8. 13 46.60 
3000. 24 2 8. 12 25.54 
3000. 25 2 8. 12 36.42 
3000. 1 2 12 . 8 35.85 
3000. 2 2 12. 8 20.90 
3000. 3 2 12. 8 23.41 
3000. 4 2 12. 7 29.01 
3000. S 2 12. 9 32.92 
3000. 6 2 12. 8 36.31 
3000. 7 2 12. 10 40.36 
3000. 8 2 12. 9 37.89 
3000. 9 2 12. 11 40.12 
3000. 10 2 12. 9 39.80 
3000. 11 2 12. 9 40.16 
3000. 12 2 12. 9 38.29 
3000. 13 2 12. 8 33.03 
3000. 14 2 12. 8 28.10 
3000. 15 2 12 . 9 30.76 
3000. 16 2 12. 9 38.46 
3000. 17 2 12. 8 26.65 
3000. 18 2 12. 9 26.73 
3000. 19 2 12. 9 35 .13 
3000. 20 2 12. 10 38.04 
3000. 21 2 12. 11 38. 04 
3000. 22 2 12. 8 25.99 
3000. 23 2 12. 9 41.76 
3000. 24 2 12. 8 26.41 
3000. 25 2 12. 8 32.14 
3000, 1 2 16. 6 33. 38 
3000. 2 2 16. 6 19.23 
3000. 3 2 16. 6 22.71 
3000. 4 2 16. 5 29.34 
3000. 5 2 16. 8 31.93 
3000. 6 2 16. 6 32.06 
3000. 7 2 16. 8 36 .84 
3000. 8 2 16. 8 36.37 
3000. 9 2 16. 8 36.44 
3000. 10 2 16. 7 36.03 
3000. 11 2 16. 7 37.99 
3000. 12 2 16. 7 34.70 
3000 . 13 2 16. 7 34.05 
3000. 14 2 16. 6 25.60 
3000. 15 2 16. 7 29.04 
25 61 2 66 
24 24 4 82 
29 12 S 88 
31 12 9 77 
32 38 9 62 
21 31 3 11 
33 73 12 86 
25 04 0 49 
28 64 7 78 
30 09 5 77 
18 32 0 66 
22 57 0 84 
24 63 4 38 
27 24 6 02 
30 00 6 31 
30 26 10 11 
30 71 4 95 
31 22 8 91 
33 14 6 66 
32 83 7 33 
29 84 8 45 
29 40 3 63 
24 84 3 27 
26 15 4 61 
28 67 9 79 
24 59 2 05 
23 92 2 81 
27 90 7 23 
30 46 7 56 
31 13 6 92 
21 23 1 93 
33 02 8 74 
24 93 1 48 
26 34 5 80 
29 31 4 07 
16 02 0 67 
21 86 0 85 
24 49 4 85 
26 65 5 60 
27 09 4 97 
29 66 7 18 
29 49 4 65 
29 81 6 63 
31 79 4 24 
32 66 5 32 
28 74 5 97 
31 18 2 87 
22 94 2 66 
25 50 3 54 
7 05 1 .24 
12 33 2.05 
43 50 2.43 
55 22 2.43 
46 09 2.43 
9 27 0.98 
41 58 2.43 
1 73 1.65 
17 36 2.43 
22 77 2.23 
0 32 0.0 
0 53 0.52 
11 84 1.73 
16 25 2.43 
26 38 2.23 
44 94 2.40 
32 15 2.43 
59 94 2.43 
30 37 2.34 
43 40 2.28 
38 54 2.43 
25 13 2.37 
28 07 2.40 
11 40 2.11 
55 01 2.31 
8 69 1 .59 
14 65 2.02 
47 36 2.43 
58 07 2.43 
50 04 2.40 
9 98 1.30 
46 84 2.43 
0 67 1.53 
21 65 2.26 
25 56 1 .97 
1 94 0.11 
1 22 0.23 
11 51 1.62 
18 34 2.08 
30 63 1 .71 
48 46 2.23 
33 68 2.20 
63 63 2.40 
34 67 2.02 
45 57 2.34 
43 07 2.20 
27 38 2.40 
30 57 1 .97 
13 13 2.11 
3000. 16 2 16. 
3000. 17 2 16. 
3000. 18 2 16. 
3000. 19 2 16. 
3000. 20 2 16. 
3000. 21 2 16. 
3000. 22 2 16. 
3000. 23 2 16. 
3000. 24 2 16. 
3000. 25 2 16. 
3000. 1 3 4. 
3000. 2 3 4. 
3000. 3 3 4. 
3000. 4 3 4 . 
3000. 5 3 4. 
3000. 6 3 4 . 
3000. 7 3 4. 
3000. 8 3 4. 
3000. 9 3 4, 
3000. 10 3 4. 
3000. 11 3 4. 
3000. 12 3 4. 
3000. 13 3 4 . 
3000. 14 3 4. 
3000. 15 3 4. 
3000. 16 3 4. 
3000. 17 3 4. 
3000. 18 3 
3000. 19 3 4% 
3000. 20 3 4. 
3000. 21 3 4. 
3000. 22 3 4. 
3000. 23 3 4. 
3000. 24 3 4. 
3000. 25 3 4. 
3000. 1 3 8. 
3000. 2 3 8. 
3000. 3 3 8. 
3000. 4 3 8. 
3000. 5 3 8. 
3000. 6 3 8. 
3000. 7 3 8. 
3000. 6 3 e. 
3000. 9 3 8 . 
3000. 10 3 8. 
3000. 11 3 8. 
3000. 12 3 8. 
3000. 13 3 8. 
3000. 14 3 8. 
7 32 71 28.33 
6 26 39 24.92 
7 26 60 24.79 
7 31 55 26.68 
7 34 23 28.27 
9 32 75 28.49 
6 23 12 19.67 
8 36 98 29.31 
6 24 69 22.94 
6 32 35 27.45 
19 48 36 32.60 
12 20 67 17.82 
IS 21 50 19.61 
IS 37 31 26.79 
17 40 51 25.42 
19 50 58 32.65 
23 64 69 31.78 
21 55 05 30.54 
23 73 74 31 .70 
22 57 22 34.92 
22 65 41 34.65 
22 60 04 30.82 
21 47 93 30.60 
21 49 1 1 27.39 
16 32 67 25.67 
23 70 73 29.78 
18 37 74 26.31 
19 36 00 26.10 
23 64 51 29.88 
23 72 34 32.38 
23 65 66 32.89 
17 31 91 22.35 
23 68 68 34.38 
16 28 14 24.91 
19 47 32 30.64 
11 40 92 31.94 
9 20 72 18.79 
11 24 94 22.89 
10 33 07 26.03 
10 35 46 24.34 
11 43 03 31.94 
13 48 07 31.78 
13 44 34 30.56 
13 48 35 32.48 
12 44 83 33.60 
12 51 11 34.32 
12 45 08 30.48 
12 39 96 30.52 
13 37 12 26.95 
4 39 60 76 2 34 
1 47 9 35 1 39 
1 81 15 87 1 36 
4 87 50 94 2 37 
5 96 61 88 2 26 
4 26 55 34 2 06 
1 32 12 77 0 69 
7 66 51 20 1 99 
1 75 2 39 1 16 
4 90 23 82 1 88 
15 77 10 26 2 43 
1 22 0 0 1 17 
1 89 0 05 0 38 
10 53 3 54 2 12 
14 66 6 47 2 39 
17 93 12 12 2 43 
32 92 22 51 2 43 
22 55 11 94 2 43 
42 04 26 04 2 43 
22 30 14 18 2 42 
30 76 18 58 2 43 
29 22 17 49 2 43 
16 90 10 95 2 43 
21 73 12 77 2 41 
S 91 2 74 2 26 
40 95 22 74 2 43 
10 50 3 94 1 79 
9 90 5 56 2 27 
34 63 19 42 2 43 
39 96 24 75 2 43 
32 97 22 24 2 43 
7 43 3 96 1 56 
34 30 20 01 2 43 
3 22 0 10 1 43 
16 67 7 30 2 43 
8 98 17 70 2 43 
0 29 0 99 1 00 
2 05 0 OS 0 38 
7 04 7 78 2 02 
10 77 11 52 2 35 
1 1 08 19 67 2 43 
16 30 39 13 2 43 
11 80 24 04 2 43 
15 87 53 60 2 43 
1 1 23 25 13 2 43 
16 79 32 88 2 43 
14 61 32 44 2 43 
9 29 19 14 2 43 
10 17 24 64 2 39 
3000. 15 3 e. 
3000. 16 3 8 . 
3000. 17 3 8. 
3000. 18 3 e. 
3000. 19 3 e. 
3000. 20 3 8 . 
3000. 21 3 8 . 
3000. 22 3 e. 
3000. 23 3 8. 
3000. 24 3 8. 
3000. 25 3 8. 
3000. 1 3 12. 
3000. 2 3 12. 
3000. 3 3 12. 
3000. 4  3 12. 
3000. S 3 12. 
3000. 6 3 12. 
3000. 7 3 12. 
3000. 8 3 12. 
3000. 9 3 12. 
3000. 10 3 12. 
3000. 11 3 12. 
3000. 12 3 12. 
3000. 13 3 12. 
3000. 1 4  3 12. 
3000. 1 5  3 12. 
3000. 16 3 12. 
3000. 17 3 12. 
3000. 18 3 12. 
3000. 19 3 12. 
3000. 20 3 12. 
3000. 21 3 12. 
3000. 22 3 12. 
3000. 23 3 12. 
3000. 24 3 12. 
3000. 25 3 12 . 
3000. 1 3 16. 
3000. 2 3 16. 
3000. 3 3 16. 
3000. 4 3 16. 
3000. 5 3 16. 
3000. 6 3 16. 
3000. 7 3 16. 
3000. a  3 16. 
3000. 9 3 16. 
3000. 10 3 16. 
3000. 1 1  3 16. 
3000. 12 3 16. 
3000. 13 3 16 . 
10 29 78 24.79 
12 46 37 29.01 
12 36 08 26.86 
12 32 26 25.26 
13 49 01 29.98 
12 46 64 32.34 
13 48 46 33.47 
11 29 97 21.91 
12 49 04 32.68 
11 27 78 25.68 
12 38 87 28.84 
8 35 19 29.50 
7 20 72 18.08 
8 21 31 20.11 
7 2Ç 56 24.26 
8 37 16 27.37 
8 37 26 29.42 
9 45 15 30.75 
8 36 40 27.80 
10 47 39 31.14 
9 43 09 34.05 
9 42 85 32.14 
8 39 95 30.47 
9 38 03 31 .75 
9 32 73 25.53 
7 27 59 24.21 
9 43 13 28.64 
9 32 20 26.03 
9 28 95 25.07 
9 42 28 28.12 
9 40 93 29.71 
9 41 64 31.38 
8 28 63 22.56 
9 44 97 31.97 
8 26 26 23.91 
8 35 82 29.44 
6 33 06 28.07 
5 20 17 17.24 
6 21 25 20.07 
5 30 25 24.53 
6 33 38 25.62 
6 33 01 27.00 
7 39 66 29.36 
7 37 94 27.78 
7 35 85 28.74 
7 39 71 32.22 
7 38 02 31.22 
6 38 67 28.88 
7 34 88 30.44 
2.92 S 19 2.12 
17.36 47 10 2.43 
9.07 6 20 1 .64 
7.00 9 62 2.02 
19.03 35 63 2.43 
14.30 50 46 2.43 
14.99 43 17 2.43 
5.68 6 99 1.31 
16.36 39 64 2.42 
2.10 0 46 1.50 
10.02 15 95 2.41 
5.66 23 43 2.18 
0.95 1 05 0.62 
1.20 0 24 0.27 
5.30 11 30 1 .68 
9.68 12 47 2.43 
7.84 25 43 2.18 
14.40 41 35 2.41 
6.55 30 60 2.43 
16.24 52 39 2.43 
9.04 28 85 2.37 
10.71 41 14 2.24 
9.48 28 82 2.43 
7.41 23 00 2.39 
7.20 29 27 2.12 
2.57 7 38 2.00 
14.50 50 34 2.31 
5.62 10 39 1 .41 
3.88 13 69 1.54 
14.16 40 21 2.43 
11.22 55 22 2.41 
10.26 48 07 2.39 
4.20 8 25 1.21 
12.99 44 59 2.41 
2.36 1 98 1.14 
6.38 21 59 2.22 
4.99 25 56 1 .87 
1.12 1 54 0.81 
1.17 0 31 0.27 
5.72 10 61 1 .56 
7.54 15 75 2.27 
6.01 29 68 1.70 
10.32 45 93 2.16 
7.97 30 78 2.18 
7.11 63 93 2.26 
7.49 31 01 2.29 
6.80 45 97 2.08 
9.79 40 11 2.27 
5.68 26 15 2.08 
3000 . 14 3 16. 
3000. 15 3 16. 
3000. 16 3 16 . 
3000. 17 3 16. 
3000. 18 3 16. 
3000. 19 3 16. 
3000. 20 3 16. 
3000. 21 3 16. 
3000. 2P. 3 16. 
3000. 2:; 3 16. 
3000. 24 3 16. 
3000. 2Î> 3 16. 
3000. 1 4 4. 
3000. i l  4 4. 
3000. 3 4 4 . 
3000. 4 4 4. 
3000. S 4 4. 
3000. 6 4 4. 
3000. 7 4 4 . 
3000. 0 4 4. 
3000. 9 4 4. 
3000. 10 4 4 . 
3000. 11 4 4 . 
3000. 12 4 4. 
3000. 13 4 4 . 
3000. 14 4 4 . 
3000. 1!5 4 4. 
3000. 16 4 4 . 
3000. 17 4 4. 
3000. 1» 4 4. 
3000. 19 4 4. 
3000. 20 4 4. 
3000. 21 4 4. 
3000. 22 4 4. 
3000. 23 4 4. 
3000. 24 4 4 . 
3000. 25 4 4. 
3000. 1 4 8 . 
3000. 2 4 8 . 
3000. 3 4 8. 
3000. 4 4 8. 
3000. S 4 8. 
3000. 6 4 8 . 
3000. 7 4 8. 
3000. e 4 8. 
3000. 9 4 8. 
3000. 10 4 8. 
3000. 11 4 8. 
3000. 12 4 8 . 
7 29.00 23.66 
6 28.32 23.52 
7 36.92 27.99 
6 29.58 23.98 
6 27.19 24.07 
7 34.72 26.36 
7 37.12 27.57 
7 36.47 27.47 
6 26.03 21.56 
7 40.14 28.41 
6 26.02 23.92 
6 33.70 28.11 
23 56.27 32.86 
18 21.98 19.64 
22 23.94 22.00 
20 40.84 26.42 
19 42.45 25.88 
23 58.98 33.05 
24 80.54 32.28 
23 66 .80 32.29 
24 95.29 33.12 
24 68.63 35.41 
24 81.00 35.94 
24 73.81 31.61 
23 57.55 30.61 
24 60.68 26.38 
18 29.99 23.40 
24 90.97 30.62 
23 39.63 26.74 
23 38.16 26.64 
24 60.69 30.33 
23 92.34 32.17 
24 86.05 34.00 
22 35.57 23.60 
23 85.63 34.62 
21 25.98 23.24 
24 52.74 31.54 
12 43.29 31.83 
9 20.92 16.99 
12 23.04 21 .20 
10 34.40 • 25.74 
10 36.74 24.80 
12 44.63 31 .48 
13 54.47 31.80 
12 47.35 30.93 
13 61.12 32.37 
13 52.37 34.97 
13 57.38 35.26 
12 48.50 30.24 
5 25 32 88 1 73 
3 94 7 55 2 14 
8 93 56 55 2 22 
5 61 12 10 1 29 
3 11 14 61 1 68 
8 36 47 76 2 31 
S 56 59 02 2. 20 
9 01 SI 63 1 91 
3 20 10 86 0 87 
11 74 48 54 1 93 
2 09 2 22 1 10 
5 59 23 71 1 97 
23 41 2 35 2 43 
1 33 0 0 1 11 
1 94 0 05 0 45 
14 42 0 02 2 07 
16 49 4 63 2 37 
25 92 4 76 2 43 
48 26 7 62 2 43 
33 07 1 90 2 43 
62 17 7 61 2 43 
33 22 3 31 2 43 
45 05 5 65 2 43 
41 99 5 24 2 43 
26 77 0 95 2 42 
32 50 6 61 2 43 
5 82 1 90 2 21 
60 35 5 71 2 43 
1 1 95 2 25 1 94 
12 02 2 66 2 43 
50 35 4 54 2 43 
60 16 4 76 2 42 
52 05 5 71 2 43 
10 03 1 11 1 47 
51 21 2 86 2 43 
1 86 0 0 1 44 
21 19 2 92 2 42 
11 47 15 32 2 43 
1 11 1 01 1 16 
1 84 1 96 0 65 
8 66 6 45 1 69 
11 92 10 33 2 37 
13 16 16 62 2 43 
22 67 33 66 2 43 
14 98 20 68 2 43 
26 74 41 78 2 43 
17 40 20 04 2 43 
22 12 29 27 2 43 
18 26 29 64 2 43 
3000 . 13 4 8 . 
3000. 14 4 a. 
3000. 15 4 8. 
3000. 16 4 8. 
3000. 17 4 a. 
3000. 18 4 a. 
3000. 19 4 8. 
3000. 20 4 e. 
3000. 21 4 8. 
3000. 22 4 8 . 
3000. 23 4 8. 
3000. 24 4 8 . 
3000. 25 4 e. 
3000. 1 4 12. 
3000. 2 4 12. 
3000. 3 4 12. 
3000. 4 4 12 . 
3000. 5 4 12. 
3000 . 6 4 12. 
3000. 7 4 12. 
3000. 8 4 12. 
3000. 9 4 12. 
3000. 10 4 12. 
3000. 11 4 12. 
3000. 12 4 12 . 
3000. 13 4 12. 
3000. 14 4 12. 
3000. 15 4 12. 
3000. 16 4 12. 
3000. 17 4 12. 
3000. 18 4 12. 
JOOO. 19 4 12. 
3000. 20 4 12. 
3000. 21 4 12. 
3000. 22 4 12. 
3000. 23 4 12. 
3000. 24 4 12. 
3000. 25 4 12. 
3000. 1 4 16. 
3000. 2 4 16. 
3000. 3 4 16. 
3000. 4 4 16. 
3000. 5 4 16 . 
3000. 6 4 16. 
3000. 7 4 16. 
3000. 8 4 16. 
3000. 9 4 16. 
3000. 10 4 16. 
3000. 11 4 16. 
12 42 69 30 36 
12 42 23 27 44 
10 29 10 23 70 
13 56 49 30 27 
12 35 81 25 76 
12 33 53 25 07 
13 50 51 30 07 
12 54 26 31 84 
13 51 91 33 51 
11 29 13 21 36 
12 54 70 32 70 
11 24 53 23 00 
12 41 25 28 80 
8 27 76 29 67 
7 19 45 18 08 
8 21 06 19 66 
7 29 01 24 43 
7 35 18 24 85 
8 38 68 29 54 
9 47 21 31 07 
8 37 07 27 60 
9 49 28 30 55 
9 44 80 33 31 
9 46 76 32 71 
9 40 91 30 70 
9 37 93 31 92 
9 36 97 26 99 
7 27 11 23 13 
9 44 03 28 90 
9 33 93 26 20 
9 32 00 27 01 
9 40 34 27 76 
9 39 98 29 95 
9 43 24 29 96 
8 27 35 23 15 
8 44 08 31 72 
8 25 05 22 97 
8 37 47 29 63 
6 34 23 28 57 
5 18 67 16 47 
6 23 16 21 24 
5 29 94 24 09 
6 34 67 26 47 
6 35 02 27 20 
7 40 43 29 25 
7 37 23 27 97 
7 40 49 28 47 
7 ' 38 69 31 18 
7 42 53 30 93 
12 37 15 82 2.43 
14 79 24 88 2.43 
4 61 3  96 2.11 
26 22 40 19 2.43 
9 10 6 07 1 .81 
9 02 7 49 2.26 
20 44 34 72 2.43 
22 42 42 84 2.42 
18 40 39 e s  2.43 
5 6 3  6 55 1.50 
22 00 33 98 2.43 
1 87 1 44 1.17 
12 45 13 52 2.41 
8 09 20 86 2.20 
0 46 2 64 0.69 
1 40 0 49 0.26 
4 £8 11 84 1 .68 
10 57 11 60 2.43 
9 13 25 07 2.14 
16 14 40 24 2.43 
7 91 29 20 2.43 
18 73 50 68 2.43 
1 1 48 25 93 2.39 
14 OS 38 18 2.30 
10 20 39 13 2.41 
7 37 23 32 2.37 
9 98 31 01 2.21 
3  69 5 94 2.10 
15 14 49 44 2.34 
7 49 8 86 1.47 
6 97 10 31 1.73 
12 s e  42 14 2.43 
10 02 56 17 2.43 
13 28 45 14 2.34 
3  09 9 32 1 .44 
12 36 45 47 2.34 
1 89 1 16 1.16 
7 84 20 58 2.26 
5 66 24 70 1.92 
0 55 3 26 1 .04 
1 92 0 83 0.43 
5 85 10 91 1 .59 
8 43 14 91 2.31 
7 82 26 72 1.79 
11 18 46 14 2.07 
7 53 31 83 2.14 
12 03 59 46 2.26 
7 51 32 71 2.10 
1 1 60 41 94 2.04 
3000. 12 4 
3000. 13 4 
3000. 14 4 
3000. 15 4 
3000. 16 4 
3000. 17 4 
3000. 18 4 
3000. 19 4 
3000. 20 4 
3000. 21 4 
3000. 22 4 
3000. 23 4 
3000. 24 4 
3000. 25 4 
3000. 1 5 
3000. 2 5 
3000. 3 5 
3000. 4 5 
3000. 5 5 
3000. 6 5 
3000. 7 5 
3000. 8 5 
3000. 9 S 
3000. 10 5 
3000. 11 5 
3000. 12 5 
3000. 13 5 
3000. 14 5 
3000. 15 5 
3000. 16 5 
3000. 17 5 
3000. 18 5 
3000. 19 5 
3000. 20 5 
3000. 21 5 
3000. 22 S 
3000. 23 S 
3000. 24 S 
3000. 26 5 
3000. 1 5 
3000. 2 5 
3000. 3 5 
3000. 4 5 
3000. 5 S 
3000. 6 5 
3000. T 5 
3000. 8 5 
3000. 9 5 
3000. 10 5 
7 39 15 
7 33 80 
7 33 30 
6 28 79 
7 34 85 
7 31 67 
7 29 96 
7 34 36 
7 32 36 
7 38 29 
6 23 79 
7 41 22 
6 23 86 
7 33 71 
11 45 62 
8 21 81 
10 22 93 
10 37 60 
9 38 04 
11 50 15 
12 58 33 
12 52 96 
13 67 83 
12 53 49 
12 60 09 
12 55 99 
12 46 90 
10 46 72 
0 25 57 
13 65 79 
1 1 37 00 
11 37 78 
13 58 49 
12 62 82 
13 59 38 
10 31 43 
12 58 86 
10 26 97 
12 45 66 
7 41 03 
6 21 91 
7 23 94 
7 32 22 
7 36 52 
0 40 02 
9 48 98 
9 44 60 
9 52 13 
9 43 48 
16 
16 
16 
16 
16  
16 
16 
16  
16 
16 
16 
16 
16  
16  
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
e 
8 
8 
8 
8 
8 
8 
8 
8 
12  
12  
12  
12 
12  
12  
12  
12  
12  
12  
28 40 10 74 40 16 2 12 
29 1 1 5 71 26 14 1 99 
24 75 8 55 34 68 1 66 
23 65 4 85 6 09 2 01 
27 87 6 98 58 62 2 26 
25 22 7 17 11 02 1 23 
26 83 5 12 12 34 1 50 
26 25 8 11 48 13 2 30 
27 73 4 63 63 78 2 23 
26 92 1 1 37 50 10 1 78 
21 59 1 65 11 88 1 29 
27 54 13 67 47 47 1 82 
20 96 2 91 2 11 0 74 
26 42 7 29 22 12 2 08 
21 42 14 20 13 00 2 39 
19 81 1 78 0 66 1 04 
20 90 2 03 1 06 0 53 
25 37 12 22 3 26 1 92 
24 59 14 16 7 99 2 37 
31 52 18 62 13 59 2 43 
31 67 26 65 27 28 2 42 
31 70 20 44 15 74 2 43 
32 86 34 98 35 80 2 42 
33 81 19 67 17 25 2 42 
34 03 26 06 24 38 2 42 
30 26 25 72 22 51 2 42 
31 60 15 76 12 84 2 42 
25 13 21 43 17 69 2 42 
19 12 4 82 2 47 2 15 
30 52 35 27 31 85 2 43 
26 15 10 16 5 22 1 78 
26 44 12 47 3 68 2 09 
30 12 28 38 27 69 2 43 
31 08 31 75 33 32 2 42 
33 78 25 60 33 20 2 42 
21 98 8 07 4 06 1 60 
32 97 25 90 29 82 2 43 
24 39 3 05 0 60 0 99 
30 21 15 45 10 74 2 43 
30 17 10 86 18 19 2 16 
18 92 1 97 0 61 0 99 
21 89 2 04 0 05 0 60 
24 37 7 86 8 63 1 71 
24 70 12 63 9 51 2 43 
28 84 11 18 23 24 2 19 
31 11 17 87 39 17 2 42 
31 57 12 33 25 56 2 39 
30 98 21 15 47 83 2 43 
33 58 9 89 28 70 2 37 
3000. 11 5 
3000. 12 5 
3000. 13 5 
3000. 14 5 
3000. 15 5 
3000. 16 5 
3000. 17 5 
3000. 16 5 
3000. 19 5 
3000. 20 5 
3000. 21 5 
3000. 22 5 
3000. 23 5 
3000. 24 5 
3000. 25 5 
3000 . 1 5 
3000. 2 5 
3000. 3 5 
3000. 4 5 
3000. 5 5 
3000. 6 5 
3000. 7 5 
3000. 8 5 
3000. 9 5 
3000. 10 5 
3000. 11 5 
3000. 12 5 
3000. 13 5 
3000. 14 5 
3000. 15 5 
3000. 16 S 
3000. 17 5 
3000. 18 5 
3000. 19 5 
3000. 20 5 
3000. 21 5 
3000. 22 5 
3000. 23 5 
3000. 24 5 
3000. 25 5 
6000. 1 i 
6000. 2 1 
6000. 3 1 
6000. 4 1 
6000. 5 1 
6000. 6 1 
6000. 7 1 
6000. 8 1 
6000. 9 1 
12. 9 49.19 12. 8 43.72 
12. 6 38.86 
12. 8 42.32 
12. 6 27.22 
12. 9 49.07 
12. 8 33.53 
12. 8 31.71 
12. 9 44.60 
12. 9 47.59 
12. 9 46.23 12 . 7 27.39 
12. 8 46.26 12. 7 25.00 
12. 8 38.01 
16. 6 34.89 
16. 5 20.63 
16. 6 23.77 
16. 5 31.69 
16. 6 35.98 
14 , 6 37.24 
16. 7 41.23 
16. 7 40.04 
16. 7 41.54 
16. 7 36.26 
16. 7 43.49 
16 . 7 40.79 
16. 7 37.73 
16. 6 35.72 
16. 5 25.60 
16. 7 39.35 
16. 6 30.95 
16. 6 29.74 
16. 7 37.57 
16. 7 38.07 
16. 7 37.27 
16. 6 29.32 
16. 7 40.96 
16. 6 24.97 
16. 7 38.52 
4. 23 32.44 
4. 21 13.44 
4 . 22 18.79 
4. 20 24.03 
4. 22 19.64 
4 . 25 30.63 
4. 25 35.10 
4. 23 30.52 
4. 28 35.24 
32.50 16 6 9  
30.76 12 96 
29.42 10 86 
26.38 16 08 
21.50 S  22 
27.70 21 36 
25.61 7 52 
25.64 7 s e  
27.79 16 80 
30.06 17 53 
29.73 16 50 
21.87 4 64 
31.06 15 20 
22.30 2 86 
27.03 10 98 
27.55 7  34 
18.52 1 71 
21.65 2 12 
23.87 7 82 
27.70 9 14 
27.09 10 15 
29.45 11 76 
28.37 10 85 
29.08 12 46 
30.97 7 31 
31.85 11 64 
28.29 12 50 
30.60 8 56 
23.77 12 64 
21.27 3 74 
26.57 12 78 
24.06 7 45 
24.42 6 31 
26.21 11 36 
27.74 10 34 
26.69 10 56 
25.51 3 44 
27.82 13 14 
21.89 3 33 
28.81 9 71 
29.46 2 97 
13.44 0 0 
18.79 0 0 
23.81 0 22 
17.67 1 97 
28.19 2 44 
31.43 3 6 6  
29.58 0 94 
29.24 6 00 
35.75 2 26 
36.33 2 42 
19.35 2 37 
24.37 2 37 
3.76 2 02 
43.19 2 34 
8.88 1 57 
9.20 2 09 
38.10 2 43 
48.55 2 43 
42.16 2 27 
7.90 1 51 
42.87 2 30 
0.63 1 10 
17.64 2 30 
23.73 1 83 
1 .97 0 77 
0.22 0 37 
9.16 1 53 
14.34 2 29 
26.50 1 70 
46.22 2 10 
28.66 2 12 
58.41 2 29 
33.es 2 07 
42 .69 2 06 
38.79 2 21 
23.73 2 00 
29.85 1 99 
5.76 1 97 
52.91 2 24 
10.63 1 27 
11.18 1 63 
45.13 2 29 
58.07 2 23 
51.12 1 64 
10.84 0 94 
48.17 1 64 
0.65 1 05 
19.92 2 06 
4.46 1 68 
0.09 0 0 
0.01 0 0 
2.71 1 73 
2.87 1 27 
6.00 2 02 
13.96 2 43 
3.50 2 43 
17.32 2 43 
6000. 10 
6000. 11 
6000. 12 
6000. 13 
6000. 14 
6000. 15 
6000. 16 
6000. 17 
6000. 18 
6000. 19 
6000. 20 
6000, 21 
6000. 22 
6000. 23 
6000. 24 
6000. 25 
6000. 1 
6000. 2 
6000. 3 
6000. 4 
6000. 5 
6000. 6 
6000. 7 
6000. 8 
6000. 9 
6000. 10 
6000. 11 
6000. 12 
6000. 13 
6000. 14 
6000. 15 
6000. 16 
6000. 17 
6000. 16 
6000. 19 
6000. 20 
6000. 21 
6000. 22 
6000. 23 
6000. 24 
6000. 25 
6000. 1 
6000. 2 
6000. 3 
6000. 4 
6000. 5 
6000. 6 
6000. 7 
6000. a 
. 23 32.57 
. 25 36.87 
. 23 26.46 
. 23 29.46 
. 26 23.73 
. 23 21.65 
. 27 36.81 
. 23 17.83 
. 23 20.51 
. 24 35.16 
29 37.83 
. 29 36.85 
* 23 20.33 
. 23 37.43 
. 22 17.73 
s 27 33.31 
. 12 30.75 
. 11 13.44 
. 11 18.79 
. 10 23.03 
. 12 19.77 
. 14 29.05 
. 14 33.62 
. 12 30.34 
. 18 33.35 
. 13 32.57 
. 13 34.87 
. 13 26.38 
. 12 28.39 
. 14 23.26 
. 12 20.89 
. 14 32.80 
. 12 17.12 
. 12 20.10 
. 13 32.40 
. 18 35.45 
. 18 36.64 
. 12 20.33 
. 12 35.43 
. 11 17.73 
. 14 30.72 
. 9 30.49 
«. 7 13.44 
. 8 18.79 
. 7 23.79 
. 9 19.05 
10 28. 05 % 11 32.66 
• 8 29.61 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
8 
8 
8 
e  
8 
8 
8 
8 
8 
e  
8 
8 
8 
8 
8 
8 
e  
8 
8 
8 
8 
8 
8 
8 
8 
12 
12 
12 
12 
12 
12 
12 
12 
31 16 1 41 3 86 2.43 
34 36 2 50 11 69 2.43 
25 02 1 44 9 50 2.20 
26 98 0 48 2 30 2.43 
21 22 2 51 7 40 1.16 
21 44 0 21 1 57 1.56 
29 92 6 89 16 16 2.43 
17 65 0 18 0 44 0.0 
20 16 0 35 1 75 0.98 
30 02 5 14 10 95 2.43 
32 05 S 78 14 76 2.43 
31 73 5 13 13 33 2.42 
20 33 0 0 0 40 0.17 
33 55 3 88 9 42 2.43 
17 73 0 0 0 42 0.52 
29 52 3 78 4 74 2.43 
28 12 2 63 6 15 1.39 
13 44 0 0 0 09 0.0 
18 79 0 0 0 01 0.0 
22 82 0 21 3 71 1.39 
17 67 2 10 2 75 1 .27 
26 78 2 27 7 56 1.91 
31 o e  2 56 15 44 2.42 
29 99 0 35 3 67 2.43 
28 97 4 38 19 21 2.43 
31 16 1 41 3  86 2.43 
34 02 0 85 13 69 2.43 
25 02 1 36 9 58 2.20 
28 33 0 06 3 38 2.43 
21 87 1 38 7 87 1.39 
20 68 0 21 2 32 1 .56 
30 07 2 73 20 17 2.43 
16 94 0 18 1 16 0.0 
19 72 0 38 2 17 0.87 
29 61 2 58 13 71 2.43 
32 05 3  40 17 14 2.43 
31 73 4 92 13 55 2.43 
20 33 0 0 0 40 0.17 
32 35 3  07 11 42 2.43 
17 73 0 0 0 42 0.52 
28 55 2 17 7 32 2.08 
27 64 2 85 6 40 1 .39 
13 44 0 0 0 09 0.0 
18 79 0 0 0 01 0.0 
23 58 0 22 2 95 1.68 
17 67 1 39 3  46 1.27 
25 78 2 27 8 58 1.16 
30 54 2 12 16 40 2.43 
29 22 0 39 4 40 2.43 
6000. 9 1 12. 
6000. 10 1 12. 
6000. IR 1 12. 
6000. IP. 1 12. 
6000. 13 1 12. 
6000. 14 1 12. 
6000. 15 1 12. 
6000. 16 1 12. 
6000. 17 1 12. 
6000. 18 1 12. 
6000. 19 1 12. 
6000. 20 1 12. 
6000. 21 1 12. 
6000. 22 1 12. 
6000. 23 1 1::!. 
6000. 24 1 12. 
6000. 25 1 12. 
6000. 1 1 16. 
6000. 2 1 16. 
6000. 3 1 16. 
6000. 4 1 16. 
6000. 5 1 16. 
6000. 6 1 16. 
6000. 7 1 16, 
6000. a 1 16. 
6000. 9 1 16. 
6000. 10 1 16. 
6000. 11 1 16. 
6000. 12 1 16. 
6000. 13 1 16. 
6000. 14 1 16. 
6000. IS 1 16. 
6000. 16 1 16. 
6000. 17 1 16. 
6000. 18 1 16. 
6000. 19 1 16. 
6000. 20 1 16 . 
6000. 21 1 16. 
6000. 22 1 16. 
6000. 23 1 16. 
6000. 24 1 16. 
6000. 25 1 16. 
6000. 1 2 4 . 
6000. 2 2 4 . 
6000. 3 2 4 . 
6000. 4 2 4 . 
6000. 5 2 4 . 
6000. 6 2 
6000. 7 2 
12 31 .46 27.97 
8 30.42 30.11 
10 35.22 34.05 
9 24.86 24.14 
8 27.91 27.88 
9 21.83 20.99 
8 21.65 21.44 
11 31.53 29.28 
8 17.12 16.94 
8 19.64 19.38 
8 29.52 28.62 
12 33.07 30.39 
17 36.17 31.59 
8 20.33 20.33 
9 34.89 31.19 
8 17.73 17.73 
12 29.51 26.81 
7 27.37 24.72 
6 13.44 13.44 
6 18.79 18.79 
5 23.03 22.82 
7 18.23 16.13 
7 23.89 22.74 
10 32.59 30.33 
6 30.34 29.99 
10 28.64 25.92 
7 30.39 29.85 
7 33.14 32.85 
6 25.09 24.87 
6 25.23 25.18 
7 22.23 21.50 
7 20.65 20.43 
8 30.73 29.06 
6 16.23 16.05 
6 19.89 19.55 
9 29.82 28.04 
10 33.55 30.78 
11 35.20 30.85 
6 20.33 20.33 
7 34.95 31.88 
6 17.73 17.73 
10 29.58 27.60 
19 28.47 21.07 
21 17.84 14.66 
22 18.79 18.79 
20 25.31 23.91 
23 26.35 23.23 
23 32.43 28.25 
24 38.62 31.99 
3 49 21 10 2 43 
0 31 6 00 2 43 
1 17 13 34 2 43 
0 72 11 10 2 02 
0 03 3 86 2 43 
0 84 9 30 1 16 
0 21 1 57 1 56 
2 25 21 44 2 43 
0 18 1 16 0 0 
0 26 2 62 0 81 
0 90 16 59 2 43 
2 68 19 52 2 43 
4 57 14 02 2 43 
0 0 0 40 0 17 
3 70 11 96 2 20 
0 0 0 42 0 52 
2 70 8 53 1 85 
2 65 9 S3 0 46 
0 0 0 09 0 0 
0 0 0 01 0 0 
0 21 3 71 1 39 
2 10 4 29 0 92 
1 15 12 74 0 @7 
2 26 16 47 2 43 
0 35 3 67 2 43 
2 71 23 92 2 43 
0 54 6 04 2 37 
0 28 15 42 2 43 
0 21 10 87 2 31 
0 06 6 53 2 08 
0 73 8 90 1 39 
0 21 2 57 1 5é 
1 67 22 24 2 43 
0 18 2 04 0 0 
0 34 2 37 0 81 
1 78 16 29 2 26 
2 76 19 04 2 31 
4 35 14 99 2 43 
0 0 0 40 0 17 
3 07 11 90 2 43 
0 0 0 42 0 52 
1 98 8 46 2 08 
3 48 1 43 1 39 
1 94 0 33 0 0 
0 0 0 01 0 0 
1 40 1 44 1 62 
4 24 2 55 1 85 
4 17 4 21 2 02 
6 62 11 39 2 43 
6000* 8 2 4. 
6000. 9 2 4 . 
6000. 10 2 4 . 
6000. 11 2 4. 
6000. 12 2 4. 
6000. 13 2 4 . 
6000. 1.4 2 4. 
6000. 15 2 4 . 
6000. 1.6 2 4 . 
6000. 17 2 4 . 
6000. 1.8 2 4. 
6000. 19 2 4. 
6000. i îO 2 4. 
6000. i l l  2 4. 
6000. 22 2 4. 
6000. 23 2 4 . 
6000. 24 2 4, 
6000. 25 2 4. 
6000. 1 2 8. 
6000. 2 2 e. 
6000. 3 2 8. 
6000. 4 2 e. 
6000. 5 2 e. 
6000. 6 2 8 . 
6000. 7 2 8. 
6000. 8 2 8. 
6000. 9 2 8. 
6000. 10 2 8. 
6000. 11 2 8 . 
6000. 12 2 8. 
6000. 13 2 8. 
6000. 14 2 8. 
6000. IS 2 e. 
6000. 16 2 8. 
6000. 17 2 8 . 
6000. 18 2 8. 
6000. 19 2 8 . 
6000. 20 2 8. 
6000. 21 2 8. 
6000. 22 2 8. 
6000. 23 2 8. 
6000. 24 2 8. 
6000. 25 2 8. 
6000. 1 2 12. 
6000. 2 2 12. 
6000. 3 2 12. 
6000. 4 2 12. 
6000. 5 2 12. 
6000. 6 2 12. 
23 35.95 29.52 
25 43.06 31.64 
23 33.27 30.67 
23 39.46 34.16 
23 33.27 27.63 
23 30.01 28.73 
23 25.56 21.55 
23 22.04 21.30 
24 41.94 30.40 
23 20.52 20.05 
22 20.78 20.70 
24 38.54 29.93 
23 40.42 31.81 
24 40.07 33.40 
23 20.89 20.89 
23 42.57 34.23 
23 17.79 17.79 
18 23.84 19.59 
10 26.57 22.00 
11 17.71 14.52 
11 18.79 18.79 
10 24.47 23.44 
12 23.84 22.29 
12 30.00 26.56 
12 36.07 31 .38 
12 33.84 29.20 
13 37.44 30.99 
12 32.31 30.51 
13 36.00 33.60 
12 30.72 27.24 
12 29.42 28.27 
12 23.26 21.29 
12 21.37 20.69 
13 34.29 29.96 
12 20.02 19.43 
11 19.97 20.34 
12 33.59 28.59 
12 37.56 31 .43 
13 38.17 33.29 
12 20.58 20.49 
12 39.51 33.11 
12 17.79 17.79 
10 24.30 20.44 
7 24.58 18.98 
7 17.67 14.47 
8 18.79 18.79 
7 24.76 23.42 
8 23.39 22.23 
8 28.45 25.45 
3 89 2.17 2 43 
11 42 15.00 2 43 
2 60 4.15 2 43 
5 29 9.22 2 43 
5 64 8.21 2 34 
1 28 2.68 2 43 
4 00 5.57 1 33 
0 74 1 .18 1 50 
i 1 54 12.00 2 43 
0 47 0.49 0 34 
1 07 0.56 1 18 
8 62 8.2E 2 43 
8 61 12.38 2 43 
6 68 9.82 2 43 
0 0 0.44 0 17 
8 35 5.98 2 43 
0 0 0.28 0 66 
2 55 2.07 1 71 
2 98 3.33 1 10 
1 94 0.47 0 0 
0 0 0.01 0 0 
1 03 2.28 1 21 
2 72 5.05 1 62 
3 45 6.63 1 S3 
4 69 13.27 2 43 
1 99 4.47 2 43 
6 44 20.28 2 43 
1 80 5.11 2 26 
2 20 11.88 2 43 
3 49 10.75 2 23 
1 14 3.27 2 43 
1 96 7.87 1 27 
0 68 1 .85 1 50 
4 33 19.64 2 43 
0 59 0.98 0 37 
0 61 1 .33 1 13 
5 00 12.46 2 43 
6 13 15.23 2 43 
4 88 11.72 2 43 
0 09 0.75 0 14 
6 40 9.04 2 43 
0 0 0.28 0 55 
1 95 2.83 1 68 
2 71 5.32 0 78 
1 94 0.53 0 0 
0 0 0.01 0 0 
1 34 1 .99 1 44 
2 32 5.44 1 62 
3 00 8.18 1 21 
6 0 0 0 .  7  2  
6 0 0 0 ,  a  2  
6 0 0 0 .  9  2  
6 0 0 0 .  1 0  2  
6 0 0 0 .  1 1  2  
6 0 0 0 .  1 2  2  
6 0 0 0 .  1 3  2  
6 0 0 0 .  1 4  2  
6 0 0 0 .  1 5  2  
6 0 0 0 .  1 6  2  
6 0 0 0 .  1 7  2  
6 0 0 0 .  1 6  2  
6 0 0 0 .  1 9  2  
6 0 0 0 .  2 0  2  
6 0 0 0 .  2 1  2  
6 0 0 0 .  2 2  2  
6 0 0 0 .  2 3  2  
6 0 0 0 .  2 4  2  
6 0 0 0 .  2 5  2  
6 0 0 0 .  1  2  
6 0 0 0 .  2  2  
6 0 0 0 .  3  2  
6 0 0 0 .  4  2  
6 0 0 0 .  5  2  
6 0 0 0 .  6  2  
6 0 0 0 .  7  2  
6 0 0 0 .  8  2  
6 0 0 0 .  9  2  
6 0 0 0 .  1 0  2  
6 0 0 0 .  1 1  2  
6 0 0 0 .  1 2  2  
6 0 0 0 .  1 3  2  
6 0 0 0 .  1 4  2  
6 0 0 0 .  1 5  2  
6 0 0 0 .  1 6  2  
6 0 0 0 .  1 7  2  
6 0 0 0 .  1 8  2  
6 0 0 0 .  1 9  2  
6 0 0 0 .  2 0  2  
6 0 0 0 .  2 1  2  
6 0 0 0 .  2 2  2  
6 0 0 0 .  2 3  2  
6 0 0 0 .  2 4  2  
6 0 0 0 .  2 5  2  
6 0 0 0 .  1  3  
6 0 0 0 ,  2  3  
6 0 0 0 .  3  3  
6 0 0 0 .  4  3  
6 0 0 0 .  5 3 
1 2 .  9  3 3 . 9 5  
1 2 .  8  3 2 . 5 2  
1 2 .  9  3 5 . 6 1  
1 2 .  8  3 2 . 1 7  
1 2 .  9  3 4 . 7 2  
1 2 .  8  3 0 . 5 8  
1 2 .  8  2 8 . 3 4  
1 2 .  8  2 1 . 6 2  
1 2 .  8  2 0 . 7 0  
1 2 .  9  3 4 . 1 3  
1 2 .  8  1 9 . 3 1  
1 2 .  8  2 0 . 0 3  
1 2 .  8  3 2 . 4 5  
1 2 .  8  3 5 . 7 9  
1 2 .  9  3 7 . 0 6  
1 2 .  8  2 0 . 2 4  
1 2 .  8  3 6 . 3 6  
1 2 .  8  1 7 . 7 3  
1 2 .  7  2 4 . 0 9  
1 6 .  6  2 6 . 5 8  
1 6 .  6  1 7 . 2 0  
1 6 .  6  1 8 . 7 9  
1 6 .  S  2 3 . 4 3  
1 6 .  7  2 3 . 7 7  
1 6 .  6  2 4 . 3 7  
1 6 .  7  3 2 . 9 8  
1 6 .  7  3 2 . 4 7  
1 6 .  8  3 5 . 9 9  
1 6 .  6  3 0 . 9 0  
1 6 .  7  3 3 . 7 7  
1 6 .  7  3 1 . 6 0  
1 6 .  6  2 8 . 2 6  
1 6 .  6  2 0 . 1 6  
1 6  .  7  2 0 . 6 9  
1 6 .  7  3 2 . 5 1  
1 6 .  6  1 9 . 8 7  
1 6 .  6  1 9 . 9 7  
1 6 .  7  2 9 . 2 5  
1 6 .  7  3 1 . 8 5  
1 6 .  7  3 3 . 5 9  
1 6 .  6  1 9 . 9 8  
1 6 .  7  3 5 . 1 0  
1 6 .  6  1 7 . 7 3  
1 6 .  5  2 2 . 0 4  
4  .  1 5  3 0 , 1 8  
4  .  1 4  1 7 . 2 4  
4 .  1 5  1 8 , 6 6  
4 .  1 5  2 6 . 3 9  
4 .  1 7  2 6 . 6 5  
2 9  6 4  4 . 3 1  
2 8  7 3  1 . 1 1  
3 0  5 5  S . 0 6  
3 0  8 1  1 . 3 6  
3 2  6 8  2 . 0 4  
2 7  3 2  3 . 2 6  
2 7  5 8  0 . 7 6  
2 0  6 0  1 . 0 2  
2 0  6 8  0 . 0 2  
2 9  4 2  4 . 7 0  
1 8  8 9  0 . 4 3  
1 9  9 0  1 . 1 0  
2 9  0 3  3 . 4 2  
3 1  6 2  4 , 1 8  
3 2  4 6  4 , 6 0  
2 0  1 8  0 . 0 6  
3 1  1 0  5 . 2 5  
1 7  7 3  0 . 0  
2 0  3 3  1 . 6 7  
2 1  6 8  1  . 9 6  
1 3  9 3  1 . 9 4  
1 8  7 5  0 . 0 4  
2 2  3 4  1 . 0 9  
2 2  2 2  2 . 7  1  
2 2  4 1  1 . 9 6  
3 0  0 2  2 . 9 6  
2 8  0 1  1 . 7 9  
3 0  3 8  5 . 6 1  
2 8  6 8  2 . 2 1  
3 0  9 0  2 . 8 7  
2 8  1 7  3 . 4 3  
2 7  6 2  0 , 6 5  
1 9  3 0  0 , 8 6  
1 9  9 0  0 . 7 9  
2 9  2 3  3 . 2 9  
1 9  3 0  0 . 5 7  
2 0  2 8  0 . 6 7  
2 7  1 0  2 . 1 5  
2 8  8 4  3 . 0 1  
3 0  8 0  2 . 7 8  
1 9  7 4  0 . 2 4  
2 9  8 3  S . 2 7  
1 7  7 3  0 . 0  
1 8  4 7  1 . 4 7  
2 5  9 7  4 . 1 3  
1 4  6 9  2 . 1 4  
1 8  8 6  0 , 0  
2 3  0 3  3 , 3 5  
2 3  6 6  5 . 1 7  
. 3 9  2  3 1  
. 6 1  2  3 7  
. 7 6  2  4 0  
. 2 5  2  3 7  
. 6 8  2  2 3  
. 8 9  2  2 6  
. 3 5  2  4 0  
. 5 1  1  2 4  
. 5 2  1  4 4  
. 8 1  2  4 0  
. 6 9  0  2 6  
. 3 1  0  8 9  
. 3 4  2  4 3  
, 0 9  2  4 3  
. 2 8  2  4 2  
. 0 9  0  1 1  
. 2 0  2  2 0  
. 2 8  0  6 6  
. 0 4  1  6 5  
. 8 6  1  3 3  
. 9 7  0  0  
. 0 1  0  0  
,32 1  1 0  
. 0 5  1  4 7  
. 2 6  0  8 7  
, 3 6  2  3 4  
. 5 7  2  08 
. 0 6  2  4 3  
. 0 4  2  0 5  
. 1 6  2  0 8  
. 6 3  2 2 3  
. 4 9  2 1 7  
. 0 3  0  7 2  
. 5 3  1  3 0  
. 0 1  2  3 7  
. 2 0  0  1 1  
. 3 3  1  3 9  
. 7 9  2  3 4  
. 9 4  2  2 6  
. 7 5  2  2 3  
. 3 8  0  1 4  
. 1 1  1  8 2  
. 2 8  0  se 
. 8 7  1  6 8  
. 9 8  1  2 9  
. 0  0  0  
, 0 2  0  0  
. 3 6  1  2 1  
. 7 9  1  8 7  
'I 
22 
5  
14 
10 
4 
9 
2 
19 
1 
1 
14 
1 8  
12 
1 
1 2  
0 
3 
4 
0 
0 
3 
S  
12 
16 
6 
22 
7  
I S  
11 
S  
11 
2 
2 1  
1 
1 
16 
20 
15 
1 
14 
0 
3 
0 
0 
0 
0 
1 
6 0 0 0 .  6  3  4 .  
6 0 0 0 .  7  3  4 .  
6 0 0 0 .  8  3  4  .  
6 0 0 0 .  9 3  4  .  
6 0 0 0 .  to 3  4  .  
6 0 0 0 .  1 1  3  4 .  
6 0 0 0 .  1 2  3  4 .  
6 0 0 0 .  1 3  3  4 .  
6 0 0 0 .  14 3  4 .  
6 0 0 0 .  1 5  3  4  «  
6 0 0 0 .  1 6  3  4  «  
6 0 0 0 .  1 7  3  4 .  
6 0 0 0 .  1 8  3  4  .  
6 0 0 0 .  1 9  3  4 .  
6 0 0 0 .  2 0  3  4 .  
6 0 0 0 .  2 1  3  4  .  
6 0 0 0 .  2 2  3  4 .  
6 0 0 0 .  2 3  3  4 .  
6 0 0 0 .  2 4  3  4 .  
6 0 0 0 .  2 5  3  4  .  
8 .  6 0 0 0 .  1  3  
6 0 0 0 .  2  3  e .  
6 0 0 0 .  3  3  8 .  
6 0 0 0 .  4  3  8  .  
6 0 0 0 .  5  3  8 .  
6 0 0 0 .  6  3  8 .  
6 0 0 0 .  7  3  8 .  
6 0 0 0 .  8  3  8  .  
6 0 0 0 .  9  3  8 .  
6 0 0 0 .  1 0  3  8 .  
6 0 0 0 .  1 1  3  8  .  
6 0 0 0 .  1 2  3  8 .  
6 0 0 0 .  1 3  3  8  .  
6 0 0 0 .  1 4  3  8 .  
6 0 0 0 .  1 5  3  8 .  
6 0 0 0 .  1 6  3  8  .  
6 0 0 0 .  1 7  3  8  .  
6 0 0 0 .  1 8  3  8 .  
6 0 0 0 .  1 9  3  8 .  
6 0 0 0 .  20 3  8 .  
6 0 0 0 .  2 1  3  8 .  
6 0 0 0 .  2 2  3  8 .  
6 0 0 0 .  2 3  3  8  .  
6 0 0 0 .  24 3 8  .  
6 0 0 0 .  2 5  3 8 .  
6 0 0 0 .  1  3 1 2 .  
6 0 0 0 .  2  3 1 2 .  
6 0 0 0 .  3 3 1 2 .  
6 0 0 0 .  4 3 1 2 .  
1 7  3 4  2 7  2 8 . 2 0  
2 0  4 2  4 5  3 1 . 4 0  
1 6  3 5  4 8  2 9 . 6 7  
2 3  4 6  9 7  3 1 . 3 2  
1 8  3 7  8 4  3 1 . 2 3  
2 0  4 2  6 2  3 4 . 1 8  
2 0  3 7  8 2  2 7 . 4 0  
1 7  3 3  1 5  3 1 . 0 6  
1 8  2 7  2 8  2 1 . 7 9  
1 6  2 2  3 8  2 1 . 8 8  
2 1  4 6  1 7  2 9 . 9 1  
1 6  2 0  5 5  2 0 . 2 2  
1 5  2 0  8 9  2 1 . 5 8  
2 0  4 1  6 2  3 0 . 0 1  
2 1  4 4  7 0  3 1  . 8 7  
1 9  4 5  1 5  3 3 . 4 1  
1 7  2 4  4 6  2 1 . 5 8  
1 9  4 5  4 1  3 4 . 9 2  
1 2  1 5  7 0  1 5 . 7 0  
1 5  2 6  7 7  2 3 . 0 0  
1 0  2 8  2 6  2 4 . 7 5  
9  1 6  8 0  1 4 . 2 4  
1 0  1 8  8 6  1 8 . 6 4  
1 0  2 4  4 2  2 2 . 5 7  
1 1  2 4  0 7  2 3 . 0 0  
1 1  3 0  8 2  2 6 . 8 3  
1 2  3 7  9 6  3 1  . 0 9  
1 1  3 5  2 3  3 0 . 7 3  
1 2  4 0  6 8  3 0 . 9 9  
1 2  3 5  0 8  3 0 . 6 1  
1 2  3 9  3 5  3 3 . 5 3  
1 2  3 4  6 5  2 7 . 2 5  
1 1  2 9  9 8  2 9 . 0 6  
1 1  2 3  7 9  2 1  . 4 5  
1 1  2 1  7 8  2 0 . 7 7  
1 2  3 7  2 2  2 9 . 2 5  
1 1  2 0  3 2  1 9 . 6 1  
1 0  2 0  3 2  2 0 . 4 6  
1 2  3 6  3 8  2 9 . 0 0  
1 2  3 8  9 9  3 0 . 9 8  
1 2  3 8  0 1  3 2 . 6 3  
1 1  2 4  1 2  2 1 . 0 9  
1 1  4 2  0 8  3 3 . 8 6  
9  1 6  4 2  1 6 . 4 2  
1 0  2 5  6 4  2 3 . 2 1  
7  2 7  5 4  2 3 . 1 5  
7  1 6  7 3  1 4 . 4 8  
8  1 7  1 0  1 7 . 1 0  
7  2 3  9 0  2 2 . 1 9  
6  0 7  2 . 3 6  1  9 S  
1 1  O S  6 . 8 8  2  4 3  
4  1 0  1  . 4 2  2  4 3  
1 5  6 5  1 0 . 7 5  2  4 3  
5  3 4  1 . 8 1  2  4 3  
8  4 4  6 . 7 4  2  4 3  
8  7 1  5 . 2 4  2  4 3  
2  8 1  0 . 9 1  2  4 3  
5  4 9  3 . 8 5  1  3 5  
0  5 0  0 . 9 5  1  5 2  
1 6  2 6  6 . 9 9  2  4 3  
0  3 3  0 . 6 9  0  4 6  
1  1 3  0 . 0  1  3 7  
1 1  6 1  5 . 6 0  2  4 3  
1 2  8 3  8 . 0 9  2  4 3  
1 1  7 4  5 . 0 6  2  4 3  
0  9 4  0 . 1 5  0  3 3  
1 0  4 9  4 . 2 8  2  4 3  
0  0  0 . 0  0  4 4  
3  7 9  0 . 9 9  1  7 7  
3  1 9  2 . 8 8  1  1 4  
2  1 4  0 . 1 6  0  0  
0  2 2  0 . 0 2  0  0  
1  8 5  2 . 3 1  1  2 5  
3  1 3  4 . 3 6  1  8 9  
3  9 9  5 . 8 2  1  8 1  
6  8 7  1 1 . 3 8  2  4 3  
2  7 4  3 . 3 1  2  4 3  
9  6 9  1 7 . 0 4  2  4 3  
3  6 1  4 . 7 5  2  2 6  
5  8 2  1 0 . 0 1  2  3 9  
5  7 9  8 . 4 1  2  4 1  
1  7 2  2 . 3 4  2  4 3  
2  3 4  7 . 3 9  1  2 7  
1  0 1  1  . 4 3  1  5 8  
7  9 7  1 5 . 9 4  2  4 3  
0  7 1  0 . 9 2  0  3 4  
1  6 7  0 . 5 7  1  1 6  
7  3 7  1 0 . 4 9  2  4 3  
8  0 1  1 3 . 8 0  2  4 3  
5  3 8  9 . 3 7  2  4 3  
0  9 7  0 . 4 7  0  2 5  
8  2 2  7 . 6 2  2  4 3  
0  0  0 . 0  0  6 7  
3  0 0  2 . 8 9  1  7 0  
3  0 0  3 . 8 4  1  3 1  
2  1 4  0 . 2 3  0  0  
0  0  0 . 0 2  0  0  
1  7 1  2 . 8 5  1  1 0  
6 0 0 0 .  5  3  1 2 .  
6 0 0 0 .  6  3  1 2 .  
6 0 0 0 .  7  3  1 2 .  
6 0 0 0  •  8  3  1 2 .  
6 0 0 0 .  9  3  1 2 .  
6 0 0 0 .  1 0  3  1 2 .  
6 0 0 0 .  1 1  3  1 2 .  
6 0 0 0 .  1 2  3  1 2 .  
6 0 0 0 .  1 3  3  1 2 .  
6 0 0 0 .  1 4  3  1 2 .  
6 0 0 0 .  1 5  3  1 2 .  
6 0 0 0 .  1 6  3  1 2 .  
6 0 0 0 .  1 7  3  1 2 .  
6 0 0 0 .  1.8 3  1 2 .  
6 0 0 0 .  1 9  3  1 2 .  
6 0 0 0 .  2 0  3  1 2 .  
6 0 0 0 .  2 1  3  1 2 .  
6 0 0 0 .  2 2  3  1 2 .  
6 0 0 0 .  2 3  3  1 2 .  
6 0 0 0 .  2 4  3  1 2 .  
6 0 0 0 .  2 5  3  1 2 .  
6 0 0 0 .  1  3  1 6 .  
6 0 0 0 .  2  3  1 6 .  
6 0 0 0 .  3  3  1 6 .  
6 0 0 0 .  4  3  1 6 .  
6 0 0 0 .  5  3  1 6 .  
6 0 0 0 .  6  3  1 6 .  
6 0 0 0 .  7  3  1 6 .  
6 0 0 0 .  8  3  1 6 .  
6 0 0 0 .  9  3  1 6 .  
6 0 0 0 .  1 0  3  1 6 .  
6 0 0 0 .  1 1  3  1 6 .  
6 0 0 0 .  112 3  1 6 .  
6 0 0 0 .  1 3  3  1 6 .  
6 0 0 0 .  514 3  1 6 .  
6 0 0 0 .  U S  3  1 6 .  
6 0 0 0 .  1 6  3  1 6 .  
6 0 0 0 .  1 7  3  1 6 .  
6 0 0 0 .  1 8  3  1 6 .  
6 0 0 0 .  1 9  3  1 6 .  
6 0 0 0 .  2 0  3  1 6 .  
6 0 0 0 .  2 1  3  1 6 .  
6 0 0 0 .  2 2  3  1 6 .  
6 0 0 0 .  2 3  3  1 6 .  
6 0 0 0 .  2 4  3  1 6 .  
6 0 0 0 .  2 5  3  1 6 .  
6 0 0 0 .  1  4  4 .  
6 0 0 0 .  2  4  4  .  
6 0 0 0 .  3  4  4  .  
9  2 4  9 6  2 4  6 8  
8  2 8  5 7  2 5  1 5  
9  3 5  5 2  2 9  5 9  
8  3 3  9 4  2 8  9 5  
8  3 7  3 4  2 9  7 5  
9  3 3  3 0  3 1  1 8  
9  3 6  3 9  3 2  3 5  
8  3 1  2 6  2 5  9 1  
9  3 1  0 8  3 0  6 4  
8  2 1  6 3  2 0  2 5  
8  2 1  2 9  2 0  6 4  
9  3 5  2 9  2 8  7 5  
8  1 9  6 2  1 9  1 0  
8  1 9  6 5  2 0  3 7  
9  3 4  8 4  2 8  9 8  
8  3 6  7 4  3 1  1 0  
9  3 6  3 7  3 2  0 4  
8  2 0  4 2  1 7  8 7  
8  3 8  2 7  3 1  7 8  
7  1 6  4 2  1 6  4 2  
7  2 1  8 5  2 0  1 7  
6  2 6  3 7  2 3  9 7  
5  1 6  2 9  1 3  6 9  
5  1 8  3 8  1 8  2 6  
5  2 3  5 4  2 1  9 5  
6  2 4  1 6  2 3  1 5  
6  2 5  5 5  2 2  3 3  
7  3 4  2 9  2 9  6 0  
6  3 0  1 4  2 5  5 1  
7  3 6  1 4  2 9  4 0  
6  3 3  2 4  2 9  8 6  
6  3 3  9 4  3 0  3 0  
6  3 2  9 0  2 7  9 8  
6  2 6  1 0  2 5  1 0  
6  2 0  3 1  1 9  3 2  
6  2 0  6 8  2 0  1 5  
7  3 2  8 2  2 8  5 7  
6  1 9  8 5  1 9  2 4  
6  1 9  8 8  2 0  6 9  
7  3 0  6 5  2 6  8 4  
7  3 2  8 0  2 8  1 9  
7  3 2  3 3  2 8  9 5  
6  2 0  8 3  1 7  9 0  
6  3 5  0 4  2 9  1 3  
5  1 6  4 2  1 6  4 2  
6  C 4  0 5  2 2  6 9  
2 0  3 0  6 1  2 5  7 2  
1 7  1 4  3 6  1 1  9 6  
2 2  1 8  8 6  1 8  8 6  
2  4 5  5  2 6  1  6 6  
3  4 1  8  0 7  1  4 1  
5  9 3  1 3  8 2  2  2 7  
3  1 1  4  2 2  2  3 9  
7  5 8  2 0  3 8  2  3 9  
1  8 4  6  8 8  2  2 0  
4  0 5  1 3  2 1  2  2 9  
3  7 0  1 1  3 1  2  4 1  
0  9 9  3  9 3  2  4 1  
1  3 8  9  5 5  0  9 6  
0  6 5  2  0 4  1  4 8  
6  5 4  1 9  1 8  2  2 6  
0  5 1  1  6 7  0  2 7  
1  0 7  1  3 6  0  7 9  
5  8 6  1 2  3 7  2  4 3  
5  6 5  1 7  1 4  2  4 3  
4  3 3  1 3  8 4  2  4 1  
0  6 0  0  8 8  0  3 4  
6  4 9  1 1  4 2  2  2 4  
0  0  0  0  0  4 2  
2  3 7  4  0 3  1  6 2  
2  2 0  6  3 1  0  7 7  
2  1 4  0  6 8  0  0  
0  1 2  0  5 0  0  0  
1  5 9  3  2 1  1  0 2  
3  2 3  4  2 8  1  7 9  
3  2 3  1 1  0 8  0  9 6  
4  6 8  1 5  3 9  2  2 4  
2  9 4  5  9 8  2  1 2  
6  7 4  2 1  5 6  2  4 3  
2  6 2  7  1 1  2  0 0  
3  6 4  1 5  1 6  2  0 4  
3  7 2  1 1  9 6  2  0 2  
1  1 1  6  2 2  2  0 6  
0  9 8  1 0  8 2  0  8 1  
0  5 3  2  5 4  1  4 6  
4  2 4  2 0  3 4  2  3 7  
0  6 1  1  3 9  0  2 3  
0  9 1  1  7 4  0  7 5  
3  8 0  1 6  2 2  2  2 2  
4  6 1  1 9  9 9  2  2 0  
3  3 8  1 5  0 4  2  0 8  
0  8 6  0  4 6  0  3 3  
5  9 0  1 4  6 6  1  7 5  
0  0  0  0  0  5 4  
1  9 3  5  7 9  .  1  2 5  
4  3 2  0  4 8  1  4 2  
2  7 1  0  0  0  0  
0  0  0  0 2  0  0  
6000 . 4 4 
6000. 5 4 
6000. 6 4 
6000. 7 4 
6000. 8 4 
6000. 9 4 
6000. 10 4 
6000. 11 4 
6000. 12 4 
6000. 13 4 
6000. 14 4 
6000. 15 4 
6000. 16 4 
6000. 17 4 
6000. 18 4 
6000. 19 4 
6000. 20 4 
6000. 21 4 
6000. 22 4 
6000. 23 4 
6000. 24 4 
6000. 25 4 
6000. 1 4 
6000. 2 4 
6000. 3 4 
6000. 4 4 
6000. 5 4 
6000. 6 4 
6000. 7 4 
6000. 8 4 
6000. 9 4 
6000. 10 4 
6000. 11 4 
6000. 12 4 
6000. 13 4 
6000. 14 4 
6000. 15 4 
6000. 16 4 
6000. 17 4 
6000. 18 4 
6000 . 19 4 
6000. V.0 4 
6000. i l l  4 
6000. 22 4 
6000. i î3 4 
6000. 24 4 
6000. 25 4 
6000. 1 4 
6000. 2 4 
2 0  2 6 . 7 4  
2 2  2 7 . 1 0  
2 3  3 5 . 2 2  
2 3  4 7 . 9 1  
4  •  2 0  3 5 . 2 9  
4  #  2 3  5 4 . 8 6  
4  #  2 3  3 7 . 5 2  
2 4  4 8 . 6 0  
2 3  3 9 . 9 4  
2 3  3 2 . 5 6  
2 3  3 0 . 6 5  
4  e  2 3  3 4 . 6 4  
4  #  2 4  5 2 . 5 1  
4  #  2 4  2 1 . 6 2  
4  e  2 0  2 0 . 0 6  
4  #  2 4  4 6 . 7 8  
4  •  2 3  5 0 . 4 1  
4  •  2 4  4 7 . 2 1  
4  #  2 2  2 1 . 1 2  
4  #  2 4  4 8 . 0 2  
4  •  1 8  1 5 . 5 7  
4  •  2 0  2 6 . 2 1  
e »  1 1  2 9 . 0 2  
8 .  9  1 4 .  1 9  
8 .  1 1  1 8 . 8 6  
8 .  1 0  2 5 . 7 9  
8 .  12 2 5 . 6 9  
8 .  1 2  3 1 . 5 2  
e .  1 2  4 0 . 0 6  
8 .  1 1  3 2 . 7 1  
8 .  1 2  4 2 . 8 5  
8 .  1 2  3 5 . 2 4  
8 .  1 2  3 8 . 1 0  
8 .  1 2  3 4 . 3 8  
8 .  1 2  3 1 . 1 3  
8 .  1 2  2 4 . 9 5  
8 .  1 2  3 4 . 0 2  
8 .  1 3  3 9 . 9 4  
8 .  1 2  2 1 . 1 1  
8 .  1 1  2 0 . 3 4  
8 .  1 2  3 7 . 0 4  
8 .  1 2  4 0 . 8 9  
8 .  1 2  3 9 . 6 0  
8 .  1 2  2 4 . 2 8  
8 .  1 2  4 2 . 1 5  
8 .  1 0  1 6 . 1 7  
8 .  
2 .  
1 1  2 6 . 8 7  
7  2 7 . 7 8  
2 .  6  1 4 . 2 0  
2 3  7 0  3  0 4  
2 3  7 1  5  6 1  
2 8  4 0  6  8 2  
3 1  6 0  1 6  3 1  
2 8  1 5  5  se 
3 1  7 4  2 3  1 2  
3 0  9 2  5  8 6  
3 4  8 6  1 3  7 4  
2 7  6 8  1 1  6 3  
2 9  6 4  3  6 7  
2 1  9 2  8  7 2  
2 7  0 4  1 0  2 1  
3 0  8 8  2 1  6 3  
2 0  8 5  0  7 6  
2 0  5 9  1  1 1  
3 0  5 5  1 6  2 3  
3 2  0 1  1 8  4 0  
2 2  9 6  1 3  9 0  
1 8  3 0  1  3 4  
3 4  8 1  1 3  2 0  
1 4  3 0  0  0  
2 3  1 7  4  1 8  
2 5  8 1  3  4 3  
1 1  5 8  2  7 1  
1 8  5 9  0  2 7  
2 2  5 0  3  2 9  
2 3  5 8  4  3 3  
2 6  7 9  4  7 3  
3 1  1 0  8  9 6  
2 8  1 6  2  9 6  
3 0  4 5  1 2  4 0  
3 0  5 9  4  5 4  
3 2  5 7  5  5 2  
2 7  3 5  6  5 5  
2 9  4 8  2  6 3  
2 1  3 3  3  6 2  
2 6  7 0  9  9 8  
3 0  2 2  9  7 2  
2 0  3 0  0  8 1  
2 0  7 9  1  0 1  
2 8  6 S  8  3 9  
3 0  5 2  1 0  3 7  
3 3  0 1  7  0 7  
2 2  3 2  1 0 6  
3 3  0 7  9  0 8  
1 4  8 9  0  0  
2 4  7 9  3  4 6  
2 3  5 4  3  5 1  
1 1  3 4  2  7 1  
0  0 1  1  4 0  
1  3 6  2  0 5  
1  4 1  2  0 4  
1  4 3  2  4 3  
0  0  2  4 3  
3  3 3  2  4 3  
1  3 2  2  4 3  
1  3 9  2  4 3  
1  8 5  2  4 3  
0  0  2  4 3  
0  4 8  1  3 9  
0  6 5  1  5 9  
2  3 8  2  4 3  
0  3 7  0  4 3  
0  0  1  2 0  
1  2 3  2  4 3  
2  3 8  2  4 3  
0  9 5  2  4 3  
0  0  0  3 9  
1  4 3  2  4 3  
0  0  0  3 6  
0  4 8  1  6 9  
2  9 6  1  3 3  
0  1 6  0 1 4  
0  0 2  0 0  
0  9 6  1  O S  
3  2 4  1  7 3  
5  1 2  1  8 9  
9  2 8  2  4 3  
3  1 4  2  4 3  
1 4  9 8  2  4 3  
3  5 9  2  3 0  
1 0  8 1  2  3 6  
7  4 0  2  4 3  
1  4 3  2  4 3  
6  1 7  1  2 4  
1  2 8  1  5 3  
1 4  9 5  2  4 3  
0  6 0  0  4 9  
0  4 1  0  8 5  
9  3 5  2  4 3  
1 1  9 0  2  4 3  
7  1 4  2  4 3  
0  3 7  0  3 4  
6  6 6  2  4 3  
0  0  0  3 0  
2  2 2  1  5 9  
3  5 1  1  2 1  
0  1 5  0  1 2  
6000 
6000 
6000 
6000 
6000 
6000 
6000  
6000 
6000 
6000 
6000  
6000 
6000 
6000 
6000  
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
3  4  1 2 .  8  1 7 . 1 0  
4  4  1 2 .  7  2 4 . 7 6  
5  4  1 2 .  8  2 3 . 2 6  
6  4  1 2 .  8  2 9 . 4 1  
7  4  1 2 .  9  3 6 . 8 7  
8  4  1 2 .  8  3 4 . 3 1  
9  4  1 2 .  8  3 8 . 1 3  
1 0  4  1 2 .  9  3 3 . 5 1  
1 1  4  1 2 .  9  3 8 . 4 7  
1 2  4  1 2 .  8  3 1 . 6 2  
1 3  4  1 2 .  a  2 8 . 1 9  
1 4  4  1 2 .  8  2 2 . 8 3  
1 5  4  1 2 .  9  3 4 . 0 0  
1 6  4  1 2 .  9  3 6 . 8 1  
1 7  4  1 2 .  8  2 0 . 5 3  
1 8  4  1 2 .  7  1 8 . 8 7  
1 9  4  1 2 .  9  3 S a 3 S  
2 0  4  1 2 .  8  3 7 . 2 2  
2 1  4  1 2 .  9  3 7 . 9 1  
2 2  4  1 2 .  8  1 9 . 9 2  
2 3  4  1 2 .  8  4 0 . 1 9  
2 4  4  1 2 .  7  1 6 . 1 7  
2 5  4  1 2 .  a  2 7 . 4 9  
1  4  1 6 .  6  2 6 . 6 1  
2  4  1 6 .  S  1 3 . 6 8  
3  4  1 6 .  6  1 8 . 8 4  
4  4  1 6 .  5  2 3 . 4 4  
5  4  1 6 .  6  2 2 . 2 5  
6  4  1 6 .  6  2 6 . 5 0  
7  4  1 6 .  7  3 4 . 7 1  
a 4  1 6 .  6  2 8 . 9 0  
9  4  1 6 .  7  3 6 . 5 7  
1 0  4  1 6 .  7  3 3 . 3 2  
1 1  4  1 6 .  7  3 6 . 5 0  
1 2  4  1 6 .  7  3 3 . 3 2  
1 3  4  1 6 .  7  2 9 . 8 0  
1 4  4  1 6 .  6  2 1 . 2 8  
1 5  4  1 6 .  7  3 2 . 9 8  
1.6 4  1 6 .  7  3 3 . 1 1  
1.7 4  1 6 .  6  2 0 . 6 1  
1 8  4  1 6 .  6  1 8 . 9 2  
1 9  4  1 6 .  7  3 1 . 6 1  
2 0  4  1 6 .  7  3 3 . 2 8  
2 1  4  1 6 .  7  3 3 . 7 3  
2 2  4  1 6 .  6  1 9 . 5 6  
2 3  4  1 6 .  6  3 5 . 4 1  
2 4  4  1 6 .  5  1 5 . 4 5  
2 5  4  1 6 .  6  2 4 . 4 9  
1  5  8 .  9  2 9 . 4 8  
1 6 . 8 7  0 . 2 3  0  0 2  
2 1 . 9 6  2 . 7 9  1  9 9  
2 2 . 7 0  2 . 7 5  5  2 0  
2 5 . 2 2  4 . 1 8  7  2 3  
2 9 . 6 1  7 . 2 6  1 2  4 6  
2 8 . 9 9  3 . 5 4  4  4 0  
3 0 . 1 4  7 . 9 9  2 0  0 6  
3 1 . 3 6  2 . 1 5  6  9 3  
3 2 . 4 9  5 . 9 8  1 2  0 3  
2 5 . 6 2  5 . 5 7  9  8 0  
2 7 . 5 9  1  . 5 9  3  5 9  
2 0 . 1 9  2 . 6 4  8  3 0  
2 6 . 1 6  1 0 . 4 9  1  8 4  
2 8 . 9 9  7 . 8 2  1 8  4 2  
1 9 . 7 5  0 . 7 9  1  4 6  
1 8 . 8 1  1  . 6 0  1  0 4  
2 8 . 1 8  7 . 1 7  1 1  0 4  
3 0 . 8 2  6 . 4 0  1 6  6 6  
3 1 . 2 3  6 . 5 6  1 0  2 5  
1 7 . 8 5  0 . 6 0  1  2 0  
3 1 . 1 6  9 . 0 3  9  0 4  
1 5 . 3 3  0 . 0  0  0  
2 5 . 4 9  3 . 2 3  2  9 2  
2 2 . 3 9  3 . 3 7  5  3 7  
1 1 . 0 8  2 . 7 1  0  6 8  
1 8 . 2 5  0 . 5 9  0  0 4  
2 1 . 1 9  2 . 2 5  3  3 1  
2 2 . 2 1  2 . 2 2  6  0 3  
2 2 . 5 8  3 . 9 3  1 0  1 3  
2 9 . 5 7  5 . 1 4  1 4  6 2  
2 4 . 3 7  2 . 8 0  6  6 9  
2 9 . 3 2  7 . 2 5  2 1  6 2  
2 9 . 4 7  3 . 8 0  6  9 5  
3 1 . 4 4  5 . 0 6  1 3  9 9  
2 8 . 1 7  5 . 0 1  1 0  5 2  
2 8 . 3 0  1 . 9 9  5  4 5  
1 9 . 1 8  2 . 0 9  9  9 1  
2 5 . 3 7  1 0 . 3 2  2  3 2  
2 8 . 4 1  4 . 7 0  2 0  O S  
1 9 . 9 3  0  a  6  6  1  4 2  
1 9 . 5 6  1 . 0 2  1  6 4  
2 6 . 5 9  5 . 0 2  1 4  7 8  
2 8 . 2 7  5 . 0 1  1 9  5 2  
2 9 . 0 7  5 . 0 8  1 4  0 5  
1 7 . 8 0  0 . 3 9  1  4 8  
2 8 . 2 5  7 .  1 6  1 4  2 9  
1 5 . 0 2  0 . 0  0  0  
2 2 . 2 2  2 . 9 2  4  6 0  
2 4 . 7 9  4 . 5 4  1  8 9  
6000 
6000 
6000 
6000 
6000 
6000 
6000  
6000 
6000 
6000  
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000  
6000 
6000  
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
6000 
2  S  8  .  7  1 4 . 1 5  
3  5  8 .  9  1 8 . 8 6  
4  S  e .  9  2 5 . 0 4  
S  5  8 .  1  0  2 6 . 2 4  
6  5  8 .  1 0  3 2 . 5 4  
7  5  8 .  1 2  4 3 . 8 1  
8  S  8 .  9  3 2 . 3 9  
9  5  8 .  1 2  4 4 . 7 9  
1 0  5  8  .  1 1  3 6 . 0 3  
1 1  5  8 .  1 2  4 2 . 9 9  
1 2  5  8 .  1 1  3 4 . 9 0  
1 3  5  8 .  1 0  3 1 . 0 1  
1 4  S  8 .  1  l  2 9 . 4 0  
1 5  5  8 .  1 0  3 4 . 6 1  
1 6  5  8 .  1 2  4 2 . 5 7  
1 7  5  8 .  1 1  2 2 . 7 5  
1 8  S  8 .  9  2 0 . 0 5  
1 9  5  8 .  1 2  4 0 . 3 8  
2 0  5  8 .  1 2  4 1 . 8 8  
2 1  5  8 .  1 1  4 2 . 1 0  
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